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Mack Switel 


Manufactured by THE FLEM NGeo., | cranton, Pennsylvania 
Economy. Prolong life of switch Safety. Shift wheel thrusts beyond 


rails 6 to 8 times. point of switch rail. 


One-man application—initial efficiency completely restored by reversing—low 
installation and annual cost. Manganese Steel Protector Plate. 





One of America’s Famous Trains 


NEW YORK-FLORIDA SPECIAL 


FLORIDA EAST COAST RAILWAY 


ITH an average sustained speed of 49.3 miles per 
hour, the NEW YORK-FLORIDA SPECIAL rushes 
south over its 1,368 miles of track in 27 hours, 45 min- 
utes. Last winter this train left New York at 2:05 P. M., 
arrived the following afternoon at 4:07 P. M. in West 
Palm Beach, and at 5:50 P.M. in Miami. All-steel 


Pullman equipment includes a full length recreation car 
for bridge games and other diversions, in charge of a 
hostess. A three-piece string orchestra is carried regu- 
larly. From January 2, 1936 to April 16, 1936, this train 
carried 30,341 southbound passengers. On 44 days of 
this period it operated in two sections; on 23 days in 
three sections; on 12 days in four sections; on 2 days in 
five sections and on 4 days in six sections. Since 1888 
this train has sustained its reputation for luxury travel 
as the extra sections indicate. For such uninterrupted 
service, HY-CROME Spring Washers help provide the max- 
imum protection to comfort and safety at least cost. 
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Reliance HY-CROME Spring Washers 


Meets A.R.£.A. Spec. For screw spike use For track bolts For general use For frogs—crossings For special use Used as 5 















eee suRine co. RELIANCE S@RING WASHER: DIVISION. massituon, c 


Sales Offices: New York e Cleveland e Detroit e Chicago e St. Louis e San Francisco ® Montreal 
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Raco Power Track Machine 


On 35 railroads throughout the country over 200 Raco Power 
Track Machines have established remarkable service records. 


Its counterbalanced operating head, self-centering chucks, con- 
venient and easy controls and the fact that it pushes or pulls 
along level rail with a pressure of only ten pounds, insure one- 
man operation and make for maximum speed with minimum 
fatigue of operator. 


Since it weighs only 350 pounds it can be readily removed from 
the track by two men. 


Automobile type construction and the employment of modern 
Chrome, Vanadium and Molybdenum alloy steels insure against 
excessive breakdowns and service interruptions. 


Bolt tension is controlled within exact limits by the Raco Dyna- 
mometer and Slip Clutch. Any tension from 1,000 pounds to 
42,000 pounds is instantly available. 


RAILROAD ACCESSORIES CORPORATION 


MAIN OFFICE 


405 LEXINGTON AVENUE 
(Chrysler Building) 


NEW YORK 


Publishe d me snthly by Simmons- Boar desi ene hing Co ‘orporation, 105 W. Adams St., Chie ago, Ill. Subs etatio on > pela, United States and Dosstnelant: and Canada, $2.00; Foreign 
$3.00. Single copies 35 cents, ‘Entered as second-class matter January 20, 1933, at the postofiice at Chicago, Illinois, under the act of March 3, 1879, with additional entry at 


Mt. Morris, Ill., postoffice. Address qextinauientions to 105 W. Adams 8t., Chicago, Ill. 
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Building up battered rail ends 


by Welding makes old rail 


as smooth as new 


Battered rail ends built up by the Oxweld process wear 
better than new. The deposited weld metal is harder than the 
original rail. Thus a smooth-riding rail is obtained at a small 
fraction of replacement cost. During the past year, many thou- 






sands of rail joints were renewed in this easy, economical way 





oy vidi Badd gi under Oxweld Railroad Service supervision. 
: In this and many other ways, Oxweld Railroad Service is 
helping toward the profitable operation of American railroads. 
Through almost a quarter of a century, The Oxweld Railroad 


Service Company has served the welding and cutting needs of LIG 





a majority of Class I railroads. 


THE OxwELD RAILROAD SERVICE COMPANY 
Unit of Union Carbide and Carbon Corporation 


New York: UCC) Chicago: 
Carbide and Carbon Building Carbide and Carbon Building 





Shaping the weld ‘metal 


roughly to rail contour. 





i face Lriadine a rail ‘Clon tindine re rail ‘aids The finished rail she are 
ends to the level of the rail. to allow for expansion. as smooth as new. 
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LIGHT SECTION CAR... 





PERFORMANC E ON 





i ee 


14 series Dp ALUMINUM 


Think of it! 70% less lifting effort than required to handle 
the nearest comparable car. Sound engineering design 
makes possible a full-sized, full-strength section car for 
summer section crews of 6 to 8 men... yet light enough 
for single man operation. The Fairmont M14 is such a car— 
virtually two cars in one—because it definitely covers this 
wide range of service. And there is nothing revolutionary 
about the M14.Its fundamental design is typically Fairmont. 
It has safe and ample accommodation for full crew and 
equipment. The application of modern aluminized con- 
struction reduces the weight to a record low lift of only 96 
pounds. For a surplus of power to match its tough rugged 
construction, this M14 is equipped with the famous 


@ S2 Series D—Standard Section Car 


LIFT ONLY 96 POUNDS! 


Fairmont Model O Engine . . . the same power plant that 
has proved its economy and dependability on five other 
Fairmont cars. 

Fairmont takes pride in the fact that it pioneered alumi- 
nized censtruction in railway motor cars with this M14 and 
that its performance has pointed the way to a new low in 
two-way economy .. . on the score of both initial invest- 
ment and operation costs. Fairmont Railway Motors, Inc., 
Fairmont, Minnesota. 

inspection Motor Cars. . . Section Motor Cars... 


@ M14 Series E—Light Section Cor 





FALL THE RAILWAY MOTOR CARS IN SERVICE TODAY 
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Here’s how U*$°§ 
AMERICAN SECTIONAL PLATES 


reduce Labor...save Time and Money 


U " S e © Sectional Plates will 
-simplify your larger 
culvert construction for you and do 
it at reduced cost. This material is 
easy to erect, shoring and founda- 
tions are rarely necessary. No skilled 
labor is required to put it in place 
and no costly tools needed. In their 
manufacture USS Sectional Plates 
have been designed to fit together 
quickly and easily. 
When the culvert is completed you 
have a sturdy durable structure that 


will resist time, weather and vibra- 
tion. Culverts made from USS Sec- 
tional Plates are easily adapted to 
landscape improvement and are 
therefore attractive as well as eco- 
nomical. 

USS Sectional Plates are made 
from carefully selected base metal 
which has a heavy coating of zinc 
applied by means of the hot-dipped 
galvanizing process. The galvanized 
coating gives added protection against 
corrosion to the durable base of cop- 
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per-steel. This material has given 
highly satisfactory results when used 
for small bridges, all types of sewers, 
for enclosing small streams, for con- 
duits, for safety underpasses, for re- 
placement of unsafe or damaged 
structures and other similar uses. It 
will pay you to investigate the ap- 
plication of USS Sectional Plates to 
your particular problem. 


US'S AMERICAN SECTIONAL PLATES 


CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 


Pacific Coast Distributors 
United States Steel Products Company, New 


Columbia Steel Company, San Francisco, > 
York, Export Distributors s T 





Copper-Steel Galvanized Sheets for smaller conventional 
types of roadway and drainage culverts are also made by: 


Cormotig- tinal Steel Corporation, Pittsburgh - Chicago 


n Francisco 














teel pany, 
Coal, lron& Railroad Company, Birmingham 


Peat tD SIATES STEEL 
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MOLES 


Clean Ballast Without Obstructing Tracks 





SAFETY and ECONOMY, with increase in train speeds and number of 
train units, makes doubly important maintenance equipment which does 
not occupy running track. 


THE MODERN MOLE meets all requirements for safety, efficiency and 
operating costs. 


DEMOUNTABLE DERRICK, newly developed, permits moving of either 
Intertrack or Border Mole any distance with regular operating crew, 
eliminating all necessity for work train. 


RamLWway MAINTENANCE CORPORATION 


Pittsburgh, Pa. 
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‘One man can counterbalance a 
Sheffield 49 by stepping on its life- 

_ ing handle. One swing takes it off 
the rails. Lifting weight is 164 
pounds without troublesome lift- 


inghandies. 
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Here’s the car for 1937 section work! 4-wheel brakes. ideally suited for section car service on any division. For 
Air-cooled, forced draft engine. Indestructible clutch. full information, ask for Bulletin D731. Fairbanks, 
These and many other features make the Sheffield 49 Morse & Co., 900 S. Wabash Ave., Chicago. 


6901-RA21.104 
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HERE’S A QUICK PERMANENT WAY TO END 
REPAIR BILLS AND IMPROVE SAFETY 


© These pictures tell the story. Instead of 


spending money for further repairs on this 


dangerous trestle, the railroad wisely replaced 
it with 100 feet of Armco Multi Plate Pipe— 
90 inches in diameter. 


Built of heavy iron plates with extra large 


URAL RR, SREP 


corrugations, this huge pipe has ample 
strength to support the 35-foot fill eventually 
placed over it. Moreover, since these plates 
are Armco Ingot Iron, the new structure may 
be counted upon to last a lifetime—without 


upkeep or repairs. 






If any of your trestles or large culverts are 






in bad condition, decide now to replace them 






with Armco Multi Plate—either in full-round 






or arch design. Our nearest office is ready to 






give you capable and helpful assistance. 







INGOT IRON RAILWAY PRODUCTS CO. 
Middletown, Ohio ¢* Berkeley, California 


(Member of the Armco Culvert Mfrs. Assn.) 








PHILADELPHIA ® MINNEAPOLIS ® Los ANGELES ® St, 
Louts ¢ PortLanp @ DALLAs @ ATLANTA @ CLEVELAND 
SPoKANE @ Cuicaco @ Denver @® RIcHMOND 
Houston ¢@ Sart Lake City 
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The Reflection of Endurance 
In Modern Railway Maintenance Equipment 


simplify lubrication; and cut car maintenance costs 
to the bone. 


The Timken Bearing Equipped symbol reflects long 
life and dependability in every piece of railway 


maintenance equipment with which it is associated. 


In leading makes of section motor cars and trailers, 
Timken Bearings protect the wheels against radial, 


To make sure of getting the same endurance in 
your new section cars as in modern main line 
locomotives, cars and streamlined trains, look 


for Timken Bearings—and the Timken Bearing 


thrust and combined loads; hold them true to 
Equipped symbol. 


gauge; prevent wheel breakage; eliminate friction; 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 


TIMKEN «7 BEARINGS 


COPYRIGHT 1937, BY THE TIMKEN ROLLER BEARING COMPANY 
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TRACK Saefced with |-R TAMPERS 


SN NR mene 


NGERSOLL-RAND Pneumatic Tie Tampers 
strike uniformly powerful and effective 
blows throughout the entire working day— 

heat, cold, fatigue and other physical condi- 
tions that disrupt the uniformity of human 
labor are not a problem when these tools are 
used—"'morning, noon or night," they do 
their job with the same unexcelled efficiency. 


Working opposite, in pairs—striking steady 
blows of constantly equal intensity—Pneu- 
matic Tie Tampers compact the ballast solidly 
under the ties—eliminate water pockets—and 
produce a smoother riding, safer, more 
permanently and more uniformly tamped 
track, than by any other known method. 


Furthermore—it has been thoroughly demon- 
strated over and over again, that track re- 
surfaced by means of I-R Pneumatic Tie 
Tampers retains its alignment and lasts much 
longer, under even the heaviest kind of high- 
speed traffic moventents. 


No. 484-11 


Ingersoll-Rand — 


11 BROADWAY, NEW YORK CITY 
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SIMMONS-BOARDMAN PUBLISHING CORPORATION 









108 West AvaAme $1. 
CHICAGO, ILL. 





Subject: A HAPPY NEW YEAR 





January 1, 1937 






Dear Reader: 

As we start the new year, I want first of all to express 
appreciation for the co-operation that we have received from you 
during the last year. It has been a year of rapid changes in 
transportation practices, changes that have taxed the versatility 
and adaptability of many of you. We have tried to aid you in 
meeting these new conditions by uncovering and bringing to you 
descriptions of those new ideas, materials and methods that in- 
dividual men here and there have found meritorious. 














We extend the greetings of 1937 to the more than 7,000 
of you who, as subscribers, constitute our direct audience. You 
have renewed your subscriptions with a unanimity that is most 
gratifying. On many roads every supervisory officer is a sub- 
scriber; the number of omissions on the roads as a whole is so 
small as to be almost negligible. With many of you we have main- 
tained a relationship of reader and editor for more than a quarter 
of a century. 















We extend equally hearty greetings to those alert mer- 
chandisers of materials and equipment whose messages have come 
to you throughout the year. By their increasing use of our ad- 
vertising pages to bring their products to your attention, these 
manufacturers are showing their appreciation of the importance 
of your market and of the position that you hold in the selection 
of their materials. Their advertisements constitute a construc- 
tive addition to our editorial pages. Like you, not a few of our 
advertisers have been with us for years. 









To all of you, subscriber, reader and advertiser alike, 
we express appreciation for your co-operation during 1936. We 
hope to merit and receive the same whole-hearted teamwork during 
1937. For our part, we pledge still greater effort in "covering" 
the developments in your field and ours. We wish for each of 


you a Happy New Year. 
Yours sincerely, 


ETH*JC Editor 


MemBeRs: AUDIT BUREAU OF CIRCULATIONS AND ASSOCIATED BUSINESS PAPERS, INC. 
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To reduce stock claims... 


fence the Right-of-Way 





| apo year millions of dollars are 
spent protecting life and prop- 
erty at crossings, but what about 
the Right-of-Way? 

The best way to reduce stock 
claims is to fence the Right-of-Way. 
The most economical protection is 
offered by American Railroad Fence 
and Banner Steel Line Posts. These 
products, including National Ex- 


pee Anchor End and Corner 
osts, meet all specifications of the 
American Railway Engineering 
Association. 

American Railroad Fence is made 
of medium hard wire, tough and 
sturdy. It is full gauge with rust 
resisting Copper Bearing Steel. The 
smooth, evenly coated galvanizing 
affords a full measure of protection 





The famous 
American Hinge Joint gives the 
one that is necessary to with- 


against corrosion. 


stand heavy pressure of live 
stock. The use of these products is 
not only insurance against the ad- 
justment of costly stock claims, but 

rotection for life and property. 
W Write for a personal consideration 
of your problems. 


AMERICAN RAILROAD FENCE and 
BANNER STEEL POSTS 





oS 


4 


UNITE EO 














Francisco 


e ENNESSEE COAL, 
RAILROAD COM PANY. Birmingham 
United States Steel Products Company, New York, Export Distributors 


STATES 


AMERICAN STEEL & WIRE weed Chicago- New York - COLUMBIA 
STEEL COMPANY, San 


IRON @& 











a}| Walle 








The public is “railroad conscious.” Faster, safer trans- 
portation... greater comfort...travel at its best at 
lower rates ...these and scores of other improvements 


e “bringing the public back to the rails.” e In this 
vast program of railroad betterment, highway crossings 
play an important part. The keen satisfaction of luxurious 
train travel can be quickly “bumped out” by a taxi ride 
across a rough, unsafe highway crossing. e Truscon 


WELTRUS HIGHWAY CROSSINGS insure smooth, 
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safe, silent transportation across the rails. For that reason, 
they help protect good will created on the rails by stream- 
line trains, air conditioning and other modern inno- 
vations of train travel. e Investigate the engineering, 
construction and maintenance advantages of Truscon 
WELTRUS HIGHWAY CROSSINGS. A new and high- 
ly informative catalog awaits your request to send it. 


TRUSCON STEEL COMPANY 


Youwn’Gé&s tT 0WN + 0 H ft O 


Compare the rough, “unfriendly” crossing (at top of illustration) with the smooth, safe and 
tiendly” Truscon Weltrus Crossing i in this eee 





*Famous slogan of the Association of American Railroads 


Aloo! 


coy 
WITH 


TRUSCON 
WELTRUS 


SAFETY FIR ST- 
yas 
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Ce 3s «.e & 6 es ee & eee A 
1936—A Year of Recovery 


Special Gangs Apply Ties on Union Pacific - - - - - 


Gangs of 24 men and a foreman organized each spring insert ties i 
main tracks of most lines of the system 


kk en a 


The contributions that the maintenance of way department has made 
to railway efficiency and economy are reviewed by L. A. Downs 


Costs and Economies of Curve Lubrication - - - - - - - 


T. E. Rodman outlines a method for determining the cost of rail and 
flange lubrication and discusses the economies to be derived 


A Unique Skylight Problem - - - - - - - - +--+ - - 


Pennsylvania removes approximately 60,000 sq. ft. of glass in work on 
roof of station in New York—New features of design 


Concrete and Steel in Trestle Construction - - - - - - - 


R. P. Hart submits an outline of the reasons for substituting these ma- 
terials for wood in the smaller railway structures 


How Many Fire Extinguishers? - - - - - - - - - = = 


Considerations influencing the choice of fire-fighting equipment for 
various classes of structures are discussed by W. A. Radspinner 


"It's Up to You" - - - - +--+ -+-+-+-+-+++e- 


Unique safety-first practices are effective in reducing accidents to men 
under jurisdiction of Section Foreman Hesterly on Southern Pacific 


N. & W. Track Awards - - - - - - - = = 


As the outcome of its 1936 inspection, this company 
totaling $2,090 to 83 foremen 


What's the Answer? - - - 
New and Improved Devices 
New Books - - - - - 


News of the Month - - - 





ELMER T. HOWSON 
Editor 


WALTER S. LACHER 
Managing Editor Eastern Editor 


GEORGE E. BOYD M. H. DICK 


Associate Editor Associate Editor 
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in 1933 these expenditures were only 37.6 per cent as 
large as the average for the four years 1926-1929. They 
reveal also the extent of the recovery that has taken place 
during the last three years, and especially during 1936, 
for in this latter year the expenditures exceeded those of 








Maintenance Expenditures (1917-1936) 


re $ 442,108,862 || ie nar $868,581 ,432 
1918 .......... sensecisinol 649,794,953 ROD foc essniecnicclosseaters 837,905,747 
BED cca sssccrsiectteocece 772,186,045 | ese 855,354,867 
| are 1,032,540,381 6 | eee 705,470,940 
|, rear 756,413,690 MON Scossctnstassnieeitse 530,612,890 
DIS asesnsnscnscscaesisns 728,663,534 DOSE sckiccstctnssssontruze 351,179,041 
(<r 813,688,760 BOO siesstnccvatsicaetens 322,335,022 
792,678,023 MBG wcccconscintscnscessivas 365,285,353 
DODD acca ssnacasccssonsione 816,443,205 BBD accnswosatsseveoxeanses 393,642,261 
BOD iescccndessopedcsteass 866,819,365 BGO" sisss tates 455,000,000 


*Last two months estimated. 


1933 by more than $132,000,000, or 42 per cent. How- 
ever, even with the increase that has taken place, the ex- 
penditures were less than in any post-war year prior to 
1932 and were still 47 per cent below the 1926-1929 





average. 

Such figures immediately raise questions regarding the 
adequacy of the present scale of maintenance and also 
regarding the amount of under-maintenance that has ac- 
cumulated. If one should take the 1926-1929 annual 
expenditure for maintenance of way of $857,165,353 as 
normal, the total deficiency since 1929 now reaches the 
enormous total of $2,875,000,000 or more than three full 
years of normal pre-depression expenditures. Such a 
figure is, of course, grossly excessive as we pointed out 
in a corresponding review of the status of maintenance 
expenditures a year ago, for it takes no account of the 
decreased wear and tear resulting from the smaller 
traffic, of the almost complete elimination of charges in- 
cident to improvement work, of the increased efficiency 
of labor and the longer life accruing from the investment 
made in more permanent materials during the 1923-1929 
period of widespread improvement, or of the means that 
have since been developed to secure increased efficiency 
from both labor and materials. 

That these factors are of large proportion is evident. 
The determination of the magnitude of their influence 
is not, however, capable of accurate calculation. After 
making what appeared to be ample deductions, we esti- 
mated a year ago that there was then an accumulated 
deficiency in maintenance of fixed properties approach- 


ing $1,000,000,000. 
The Present Situation 


During the last year, the railways spent approximately 
$90,000,000 more for maintenance of way and structure 
than in the preceding year. This was highly beneficial 
to the properties. However, it cannot be contended that 
an expenditure 47 per cent below the average for 1926- 
1929 is adequate to make good the wear and tear of a 
traffic that was only 24 per cent below the 1926-1929 
average, especially when recognition is given to the in- 
creasingly exacting requirements of this traffic and the 
greater wear and tear on the properties resulting from the 
higher speeds with which this traffic (freight as well as 
passenger) moves today. Rather, it is apparent that the 
expenditures made last year were still inadequate to meet 
the needs of the properties, although the deficiency was 
reduced materially from that of the years immediately 
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preceding, and that our estimate of $1,000,000,000 ac- 
cumulated deficiency in maintenance, made a year ago, 
is even more conservative now. 

This does not mean that the railway properties are ap- 
proaching a dangerous condition for a railway is made 
up of a wide variety of facilities, only part of which, like 
the tracks and bridges, enter directly into the movement 
of traffic. In the six years of curtailed appropriations 
for maintenance, forces have, of necessity, been required 
to apply such funds as were available to the upkeep of 
these traffic-handling facilities, to the neglect of other 
facilities. Expenditures on branch lines have been cur- 
tailed more severely than on main lines. 

As a result of this policy of concentrating expenditures 
largely on the main line tracks and structures carrying 
high-speed traffic, the railways have not only maintained 
but have_raised their already high standards for safety 
and regularity of service. The success that has followed 
their efforts constitutes an evidence of managerial effi- 
ciency that has never been excelled. But even this record, 
remarkable as it is, should not cause one to lose sight of 
the deterioration in facilities, other than in main line 
tracks and structures, that is still progressing, and at an 
accelerated rate, and that must be made good in the near 
future if abnormal maintenance is to be avoided. 


Rail Orders 


One evidence of the recognition by railway manage- 
ments of the inadequacy of their maintenance programs 
of recent years and of the necessity for correcting this 
condition at the first opportunity, is afforded by the mag- 
nitude of the orders for rails that were placed during the 
closing weeks of 1936 for delivery and laying during 
1937. Expedited in part by an announcement of an in- 
crease in price of $2.625 a ton, effective December 1, 
more than one million tons of rails were ordered, prin- 
cipally of 112 Ib. and 131 Ib. sections for laying in main 
line tracks. With the supplementary orders that will be 
placed later in the year by these and other roads it is evi- 
dent that the year will see a marked strengthening of 
main tracks. 

For purposes of comparison the tonnage of rails laid 
in replacement in recent years follows: 

New Rails Laid 


In Replacement 
lowe A aes 1,517,002 
984,900 
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It is evident from the above that there is a large ac- 
cumulated deficiency in rail replacement since 1930, even 
after allowance for the reduced wear and tear resulting 
from the smaller volume of traffic and for the measures 
that have been developed in recent years to increase the 
life of rail. A year ago we estimated the deficiency in 
rail replacement necessary to restore the tracks to their 
1929 standards of 3,500,000 to 4,000,000 tons. We be- 
lieve this estimate to be conservative as of today. 

Another measure of the adequacy of track maintenance 
is afforded by the renewal of crossties. Here the de- 


. terioration is less affected by variations in traffic and has 


continued more uniformly throughout the depression, as 
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contrasted with rail. On the other hand, the increasing 
use of treated ties in the years preceding the depression 
has increased the life of these ties and postponed re- 
newals, an influence that has stood the roads in good 
stead during the last six years. Crosstie renewals during 
the last 17 years follow: 


[127 OO a 86,829,307 NO iacccacncke 74,679,375 
MONDE cc ccxachtocescieav rites 86,521,556 [eA 63,353,828 
js SRO eh Riker 86,641,834 | eS eee 51,501,659 
MS as ea 84,434,985 | 0) SELES 39,190,213 
NN eet es 83,073,059 ee 37,295,716 
|: GARE CSR 82,716,674 i. | aay 43,306,205 
NIRA ga ce cexcosbsndpsoenoen 80,745,509 [EES 0 44,351,900 _ 
ee 78,340,182 1936 (estimated ).... 48,300,000 


NDA scsciscsastaernsssscncicss 77,370,491 


As with rail these figures indicate a pronounced de- 
ficiency in replacements. Two years ago we estimated 
this deficiency at 85,000,000 ties. Little progress has 
been made in correcting this condition. The hopeful fea- 
ture, here, as with rail, is the evidence of realization by 
railway managements of the necessity for more liberal 
renewals at the first opportunity. A factor of concern 
for the future is the possibility that the roads may face a 
shortage of ties when they enter the market for materially 
increased requirements, since an interval of approximately 
a year is required to produce, season, treat and deliver 
a tie ready for insertion in the track and production of 
the better grades of ties cannot now be speeded up quick- 
ly. This situation constitutes a warning to forehanded 
maintenance officers to anticipate their requirements more 
than normally. 


Other Maintenance Deficiencies 


But it is not with rail and ties that retrenchment and 
under-maintenance are most pronounced. Rather it is 
in that wide variety of activities that do not directly con- 
cern the safety of travel but are reflected more largely in 
economy of maintenance and operation. In such activi- 
ties as the upkeep of buildings, the replacement of obso- 
lete work equipment with units of newer design, the 
modernization of water service equipment and the recon- 
struction of structures to adapt them to changed condi- 
tions of traffic and operation, all essential to the proper 
and efficient functioning of a modern railway, expendi- 
tures have been at a standstill for six years. It is here 
that the greatest increases in activity will be recorded as 
money becomes available, for there is a limit beyond 
which such work can no longer be postponed. 

Keeping pace with expenditures, the forces employed 
in the maintenance of roadway and structures were larg- 
er than in the corresponding period of the preceding year 
in every month except January. The average monthly 
force (for the year to November 1) approximated 
227,000 men, as compared with an average of 209,000 
for the same months of 1935. In this connection it is 
interesting to note that during the four years 1926-1929 
inclusive, this force averaged 412,777, while in 1933 it 
had declined to 198,038. It may be noted also that for 
the sixth successive year the maximum force in any 
month was less than the normal winter force in any post- 
war year prior to 1930. There was little change in basic 
organization of forces during the year, although the 
trend continued towards the concentration in specialized 
gangs of such work as the renewal and tightening of 
bolts that was formerly handled by section forces. 
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Aside from the marked trend towards recovery in the 
second half of the year, the outstanding development 
was the widespread extension of high speed train opera- 
tion. During the last year 14 of these new fast trains 
were placed in service in the United States and 8 in 
Canada, while 10 more were ordered late in the year for 
installation next spring. With the trains already in ser- 
vice, the railways of the United States and Canada will 
have 46 streamlined trains in service before the middle 
of the summer. 

As a result, the American railways are now operating 
a larger number of trains scheduled at speeds of more 
than 60 miles per hour than any other country in the 
world. Furthermore, the have more trains whose sched- 
ules require operating speeds of 80 miles per hour or 
more, while two of these trains regularly reach speeds 
of 108 miles per hour on their routine schedules. The 
added patronage attracted to these trains, much from 
other transportation agencies, insures that they will con- 
tinue to increase in number as well as in areas served. 
These trains are indicative of the faster schedules that 
are being established for other passenger trains and for 
freight trains as well, characterizing the new era of rail 
transportation in which we are entering. 

The relation between these schedules and the tracks 
over which they operate is direct. No schedule can be 
better than its track. Higher speeds require stronger 
track and greater refinements in construction and mainte- 
nance alike. These trains are ushering in a new day for 
maintenance forces as definitely as for those of the 
operating department. It is to the credit of maintenance 
forces that they have met these new conditions as suc- 
cessfully as they have to date. 


What of 19377 


Looking to the future, the prospects are more opti- 
mistic than at any time since 1929. General business is 
improving and this is increasing railway traffic. All indi- 
cations point to the continuation of the recovery that 
attained such momentum during the closing months of 
1936. Increased traffic has long been the pressing need 
of the railways. With it, many of their other problems 
will disappear. 

Increased earnings are invariably followed by more 
liberal appropriations for maintenance. The rail orders 
that have already been placed are an indication of the 
markedly larger programs that are now in the making— 
programs that, from an examination of budgets already 
completed, show increased expenditures for maintenance 
approximating 16 per cent or more and going into more 
diversified channels than has been possible of late. 

The railways are emerging into a new day—with 
speeds that were unthought of only a decade ago—with 
diversification of service on highway as well as rail— 
with refinements that create more exacting and more 
diversified demands on maintenance forces than have 
ever been faced before. And these demands must be met 
while at the same time maintaining and intensifying the 
search for greater efficiency in materials and in methods 
in order that these super-services may be provided at a 
price which the public is able to pay. 

The railways are in the dawn of a new era. Engineer- 
ing and maintenance forces have an essential part in 
meeting the demands of the day. 








Special S 


TIE renewals in main tracks of the 
Union Pacific are now made largely 
by special tie gangs, the application 
of ties by section or yard gangs be- 
ing confined to side and yard tracks 
and to the main tracks on minor 
branches or portions of other lines 
where the renewals are light. Ap- 
plied to a limited extent in 1932, this 
plan was extended from year to 
year, and since 1934 it has been fol- 
lowed on the entire system. A con- 
tingent feature of the plan is the un- 
loading of the ties by gangs that 
travel over the road with tie dis- 
tributing trains according to a rout- 
ing that is definitely co-ordinated 
with the schedules laid out for the 
renewal gangs. 


Use Small Gangs 


This plan of the Union Pacific is 
to be distinguished from that fol- 
lowed by certain other roads in that 
these gangs are concerned solely 
with tie renewals. Ordinarily they 
do no surfacing, deviation from this 
rule occurring only where exception- 
ally heavy renewals result in un- 
even surface. Another distinctive 
feature is the relatively small size 
of the gangs—24 men and a foreman 
—a sufficient number of units being 
organized each season to complete 
the tie renewals to be made by this 
force. 

The primary reason for adopting 
the new organization was to decrease 
the labor cost of applying ties. In 
tracks ballasted with Sherman Hill 
gravel the gangs insert from 11 to 
12 ties per man per 8-hr. day, while 
in cinder ballast (on branch lines) 


Four Operations in the Renewal 
of Ties—Digging Out the Cribs, 
Pulling Out the Old Ties, Pull- 
ing in the New Ones, and Shov- 
el Tamping. Two Other Steps 
in the Procedure Are Illustrated 
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from 13 to 14 ties are renewed per 
man per day. This output is ob- 
tained without instituting any meas- 
ures, such as competition between 
gangs, designed to stimulate maxi- 
mum production at the sacrifice of 
the quality of the work done. 

This performance, compared with 
an average of one tie per man-hour 
on section work, is the result of cer- 
tain inherent advantages of conduct- 
ing the work with the special gangs. 
The work is continued from day 
to day without the interruptions to 
which section gangs are subjected. 
It is the general practice to divide 
the procedure of renewing ties into 
a series of specific tasks—spike pull- 
ing, digging cribs, pulling ties out, 
etc., and to assign various members 
of the gangs to each of these tasks 
—often for the entire season—with 
the result that they become much 
more skillful at the particular jobs 
assigned to them than is the case 
where the same men perform all the 
operations involved in renewing ties. 
The men in these gangs are recruit- 
ed from the section laborers, but be- 
cause they are required to live in 
camp cars the jobs are not attractive 
to the older men, with the result that 
the men in these gangs are generally 
younger and more active than those 
in the typical section gang. 


Other Advantages 


A contingent advantage of the 
plan lies in the fact that it obviates 
the tendency for section gangs to 
neglect other track work during the 
active tie renewal period. It also 
insures that the renewals will usually 
be completed on the date set for the 
end of the tie renewal season, where- 
as considerable difficulty was ex- 
perienced in the past in having the 
section forces complete their tie 
programs on _ schedule. Another 
advantage lies in the fact that tie 
renewal work is in progress at only 
one to three places at any given time 
on each roadmaster’s subdivision, so 


System Gangs 


that instead of being confronted 
with rough track resulting from tie 
renewals at some place on every sec- 
tion, he is forced to contend with it 
only at a few locations. 

While the organization of the tie 
gangs has not relieved the section 
gang of all tie renewals, it has re- 
sulted in a sufficient reduction to 
warrant some curtailment in the 
section labor allotment. This has 
been effected by increasing the 
length of sections. Thus, double- 

' 





Gangs of 24 men and a foreman 
organized each spring insert ties 
in main tracks of most lines of 
the system. The plan has result- 
ed in a reduction of the cost of 
application, while good work- 
manship is assured by placing 
the gangs under the supervision 
of the roadmasters as they work 
on the various subdivisions. All 
ties are distributed by district 
unloading gangs. 





track sections, which formerly aver- 
aged 3 to 5 miles of main line have 
been lengthened to an average of 
about 7 miles, while single-track 
sections have been lengthened from 
7 or 8 miles to 11 or 12 miles, the 
number of men per section remain- 
ing approximately the same. 

The organization of the tie dis- 
tributing gangs had its inception in 
repeated complaints from the sec- 
tion men that they ruined their 
clothes in handling cresoted ties 
fresh from the treating plants. How- 
ever, experience with a special gang 
organized in 1930 to distribute ties 
by work trains, not only removed 
complaints on this score but also 
proved that the plan is much more 
economical, the ties being unloaded 
for one-fourth to one-third of the 


23 


Apply Ties on Union Pacific 


cost of distribution by section forces. 
Still another advantage developed 
was the improved safety record. 
Regular employment in distributing 
ties enabled the men to become thor- 
oughly conversant with safe methods 
of handling ties and to acquire skill 
in protecting themselves, with the 
result that these gangs have gone 
through an entire season without an 
injury resulting in loss of time. 
Furthermore, the combination of tie 
renewal and tie distributing gangs 
affords opportunity for a system of 
scheduling that insures the delivery 
of the ties sufficiently, but not too 
far, in advance of the arrival of the 
renewal gangs. 


Selecting Ties 


The selection of the ties for re- 
newal is initiated by the section 
foreman, and is checked and revised 
by the roadmaster, while the esti- 
mates of ties required for renewals 
on each district are reviewed by the 
district engineer. The foreman 
marks the ties he has selected for 
renewal with a daub of paint, so 
that if his estimate of the tie re- 
quirements is cut, it is necessary for 
the tie gang foremen to determine 
which of the marked ties are to be 
left in track. As a matter of fact, 
he is authorized to replace ties other 
than those marked if close examina- 
tion indicates that this is desirable. 

The working schedules of the tie 
gangs are prepared without any re- 
gard for division limits. The sea- 
son’s program for the various gangs, 
as to the time of starting and com- 
pleting their work and the territories 
to be covered, is determined after a 
study involving such considerations 
as the monthly allotments for main- 
tenance of way expenditures, the al- 
lotment of territories that will en- 
tail the minimum of cross haul or 
loss of time in moving camp outfits 
and a co-ordination of the gang 
operation with the schedule for dis- 
tributing the ties. 
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In accordance with this program 
the treating plants are furnished a 
schedule for the loading and ship- 
ment of ties in lots of 15 to 20 cars 
to points on the various lines where 
they can be picked up by the work 
trains assigned to tie distribution, 
having in mind that these deliveries 
should be made not more than a 
week in advance of the time that the 
work trains are scheduled to pick 
them up. Only two distributing 
gangs are employed, one on the 
eastern district (lines east of Ogden, 
Utah) and another on the south- 
western, central and northwestern 
districts. Thus ample time is af- 
forded for an orderly delivery of the 
ties along the routes covered by 
these gangs. 


Start in December 


The distributing gangs start their 
work early in December completing 
the distribution first on the south- 
ern lines of the system, where the 
renewals can be started earlier, and 
continuing progressively over other 
lines until all ties are distributed. 
The tie distributing gangs consist of 





Bar-Tamping of the Ties After 
They Have Been Shovel-Tamped 


20 men and a foreman and are pro- 
vided with bunk cars and a boarding 
outfit that are moved in the work 
train with the tie cars, the latter be- 
ing set out as they are unloaded and 
replaced by loaded cars at the vari- 
ous points of delivery. The train 
crews assigned to the work train 
stay with it to the end of their work- 
ing jurisdictions. 

Flat-bottom, open-top cars are 
used in this service for greater safe- 
ty in handling the ties and to enable 
the foreman to exercise a degree of 
control over the unloading that 
would not be possible if the men 
were scattered through a train of 
box or stock cars. The foreman is 
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supplied with a list of the ties to be 
unloaded per mile and effects the 
distribution by instructing each of 
the men, who are placed two to four 
in a car, to unload a given number 
of ties to each pole. An exception 
to this rule is made on high fills with 
narrow shoulders, the ties in such 
cases being unloaded at the ends of 
the fill. The tie-unloading gang dis- 
tributes from 30 to 50 cars per day. 
Pending the arrival of the tie gang, 
the section gangs “straighten up” 
the ties, placing them on the shoul- 
der outside the toe line and perpen- 
dicular to the track, except in cuts 
where they are laid on the slope out- 
side the ditch. 

Each tie gang is provided with an 
outfit consisting of a foreman’s car, 
four bunk cars, a tool car and a tank 
car. The tools include no power 
equipment, owing to the fact that 
power tampers, the only type of ma- 
chinery that could be applied in this 
type of work, have not been found 
adaptable because of the small 
amount of surfacing done and be- 
cause their use in tamping the new 
ties would entail too frequent reset- 
ting of the power unit on account of 
the amount of ground covered by the 
gang in a day’s time. Another rea- 
son is to be found in the type of 
ballast used on the Union Pacific 
main line. This is Sherman Hill dis- 
integrated granite, a natural broken 
stone or gravel of small, hard par- 
ticles, which is easily worked with 
shovels and tamping bars. 


Gang Organization 


In the course of the routine oper- 
ation the men in the gang are dis- 
tributed as follows, each man per- 
forming the same work each day. 

I man pulling spikes 

5 men digging out cribs adjacent 

to ties to be removed 

3 men pulling out old ties 

8 men inserting and tamping the 

new ties 

2 men installing the tie plates 

2 men spiking the ties 

3 men dressing the ballast and 

moving up the push car that 
carries the spikes, tie plates, 
spare tools and drinking water. 


The foreman marks the ties to be 
removed and sees that the various 
units of the gang are spaced far 
enough apart to avoid interference 
and reduce the hazard of accidents. 
On double track the work is carried 
on simultaneously on both tracks. 
The pace is set by the men digging 
the cribs, each of whom is provided 
with a shovel and a pick and works 
by himself. They move ahead in 
regular order so that all men dig 
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the same number of cribs. On the 
other hand, the foreman is afforded 
an immediate check on the quality 
of the work done by noting whether 
the men who take out the ties experi- 
ence any difficulty because the cribs 
are not dug out deep enough. 

The men who remove the ties 
work together. They are provided 
with tie tongs and two small jacks, 
and lift the rail to remove the tie 
plates unless the plates are so deep- 
ly imbedded in the tie that the track 





The Tie Plates Are Inserted After the Ties 
Have Been Set by Train Action 


would have to be lifted by an amount 
that would disturb the bedding of 
adjacent ties. 

The eight men who insert and 
tamp the ties actually function as 
two groups of four men each—one 
group inserting and shovel-tamping 
the ties and the other tamping the 
ties with bars, the men working in 
pairs in all cases. 

Two men with a small jack insert 
the tie plates and two others spike 
the ties, but these two groups work 
far enough behind the rest of the 
force to insure that the ties have 
been bedded in by train action before 
the tie plates are inserted. 


Little Change in Routine 


As the work done is of a nature 
that does not entail slow orders or 
the employment of flagmen, the rou- 
tine is not disturbed for the purpose 
of getting the track in condition to 
allow trains to pass. As a conse- 
quence, the work continues from 
hour to hour with little deviation 
from the order of procedure de- 
scribed above, except where ties 
must be inserted at highway cross- 

(Continued on page 26) 
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What We Have Done 


By L. A. DOWNS 
President, Illinois Central 


THE severity of this depression, in 
its effect upon rail transportation, 
far eclipsed anything experienced in 
the past. By 1933 the railroads had 
been set back some 20 years in 
amount of annual revenue, some 30 
years in volume of traffic. They had 
twentieth century needs and a nine- 
teenth century income. Drastic re- 
ductions had to be made in operat- 
ing expenses and they had to be 
made without impairing the serv- 
ice; in fact, while the expenses 
were being reduced, the service 
had to be improved to hold the 
business that was left and to win 
more business. It was an experience 
that our generation of railway men 
will never forget. They had to re- 
vise the standards that had been 
built up over the years by pains- 
taking effort and get down to ele- 
mentals. It was a job of re-education 
that required a lot of new thinking 
and hard work. 

In the six years 1930-1935, com- 
pared with 1929, the Class I rail- 
roads made an aggregate reduction 
in expenses amounting to $10,194, 
000,000. In some part this reduction 
represents work that was put off 
because it could be put off without 
injury to the service. There were still 
other reductions in expenses that 
were made possible by the develop- 
ment and increased use of new and 
improved materials, modern tools 
and better methods and by funda- 
mental changes in the art. These 
are mostly permanent economies ex- 
tending into the future. 


The Track 


In describing the permanent econ- 
omies that have been made by the 
use of modern methods of mass pro- 
duction, we might well start with 
the track, which is the basic part of 
the railway plant. Here we find an 
almost endless array of improve- 
ments that were developed or came 
into wider use during the depression 
years to improve the track structure 
and to reduce the cost of its main- 
tenance and upkeep. 


Notable improvements have been 
made in the manufacture of rails to 
make them harder and increase their 
service life. Most rail damage occurs 
at the joints, which are battered 
down under traffic. We formerly 
took up the rails when they became 
worn at the ends, sawed off the worn 
ends and relaid them in secondary 
tracks. This entailed the expense of 
removal and relaying and of course 
increased the number of joints. Now 
we build up the ends of worn rails 














by the welding process, which pro- 
longs the life of the rail fully one- 
third. Machines are used which 
generate their own power and can 
be moved from point to point along 
the track, making it possible to do 
this work without taking the rail 
out of the track and indeed under 
the heaviest traffic. In the five years 
1931-1935 we built up the ends of 
some 5,000 miles of rails on the 
Illinois Central by the welding pro- 
cess. The same process is used on 
frogs and switch points, which 
were formerly scrapped when they 
became worn and are now virtually 
renewed by the welding process. 
Fully 50 per cent of the expense 
of track maintenance is incurred at 


The nature and magnitude of 
the contribution which the main- 
tenance of way department has 
made to railway efficiency and 
economy during recent years 
were set forth in a challenging 
manner in an address which L. 
A. Downs, president of the Illinois 
Central System and a former 
maintenance officer of that rail- 
way, made before the members 
of the Investment Bankers Asso- 
ciation at Augusta, Ga, on De- 
cember 3. In that address Mr. 
Downs reviewed the progress 
which the railways have made in 
various departments in perfect- 
ing and improving their practices. 
That portion of his address re- 
lating to the achievements of the 
maintenance of way department 
is presented here. 





the rail joints. The same stresses 
which cause the rail to wear at the 
ends also cause the fastenings to 
work loose and the ballast to be 
disturbed. Anything that is done to 
lessen the number of joints makes 
for permanent economy in track 
maintenance and produces a collat- 
eral saving by reducing the shocks 
on the equipment. One thing that 
has been done has been to lengthen 
the standard rail from 33 ft. to 39 
ft., reducing the number of joints in 
the track by 18 per cent. Another 
thing that has been done has been 
to weld into a single piece long 
stretches of rail in crossings, on 
bridges, in tunnels and elsewhere. 
This has been done experimentally 
on stretches up to one mile in length, 
with such success as to hold promise 
of additional permanent economies in 
the future. 


Wood Preservation 


The treatment of ties and bridge 
timbers has produced large perma- 
nent economies. Treatment just 
about trebles the service life of such 
material—from 10 to 30 years in the 
case of bridge timbers, from 6 or 8 
to 20 years in the case of ties. Treat- 
ment of ties and timbers began some 








26 


years ago and has progressed as 
renewals have been made, and the 
full effect of this modernization has 
come to be realized only in recent 
years. 

There was a time when practically 
all work that was done on the track 
was hand labor. The pick and shovel 
were the recognized symbols of the 
craft, and truly the trackman earned 
his bread by the sweat of his brow. 
First came steam shovels, then pile 
drivers, to do some of the heaviest 
track work. Then other machines 
were developed, primarily in re- 
sponse to the demand of the men in 
charge of roadway maintenance on 
the railroads, and their numbers and 
use have been gradually extended 
until practically all track work has 
been mechanized, 


Rail Laying 


Laying rail is now a mechanical 
operation. Spikes are pulled by ma- 
chine, the old rail is taken out of the 
track by machine, grooves for tie- 
plates are cut in the new ties by 
machine, the new rail is put in place 
by machine, and the bolts are tight- 
ened and the spikes are driven by 
machine. With these modern methods 
it is possible to lay rail with about 
one-forth of the number of men that 
were formerly required, and the cost 
has been reduced to about one-third 
of what it was. 

Track surfacing also is mechan- 
ized. Machines are used to loosen the 
ballast, other machines are used to 
clean and renovate it, and still other 
machines are used to tamp it back 
into place. It is possible to turn out 
some 50 per.cent more work per 
man-hour in this fashion, and it is 
uniformly better work. Machines 
also are used for buring weeds, 
mowing waylands, grading shoul- 
ders and ditching and banking. 

One of the most expensive jobs 
in roadway maintenance in the past 
was to keep switches in working or- 
der in blizzard weather. On a busy 
terminal it took two men to every 
switch stand. The work was difficult, 
accidents were numerous, and there 
were many delays to trains. On busy 
terminals oil and electric heaters are 
now used at switches which melt 
the snow as it falls, and elsewhere 
blow torches are used to keep switch 
points clear. With these improved 
methods it takes a handful of men 
to do work that once required a 
small army, and the change has re- 
duced accidents and avoided train 
delays, with additional savings. 

The improvement in the track 
structure that has been brought 
about by better materials and better 





Railway Engineering 4 Maintenance 
tools has also made it possible to 
effect permanent economies in the 
expense of supervision. The old 
track structure required constant at- 
tention; it took a section foreman 
and a gang of men working long 
hours to keep up even a small sec- 
tion of track. With the present track 
structure and the improved tools 
that are available, it is now possible 
for a section foreman to cover twice 
as much territory as formerly, do it 
with fewer men and do it more thor- 
oughly and more efficiently. On the 
Illinois Central the number of track 
sections has been reduced from 1,322 
to 680, and the supervision is better 
than it was before. 

Improved methods of water treat- 
ment and the regular blowing off of 
boilers on the road and at terminals 
remove the impurities and prevent 
scale and corrosion, and so extend 
the life of boilers, flues, fireboxes, 
staybolts and other parts. The ser- 
vice life of flues has been doubled— 
from 6 to 12 years, on the average— 
by these methods. The average ser- 
vice life of fireboxes has been 
lengthened 6 years or more. Before 
1929 we had to rebuild 115 fireboxes 
a year; since then we have averaged 
15 a year. 

In 1921 the operating cost of mov- 
ing a ton of freight a thousand 
miles was $10.78. In 1929 it was 
$7.44. With the decline in volume 
since 1929 it might be expected that 
the unit cost would increase, but in- 
stead of that it was further reduced 
to $6.63 in 1935. Considering the 
permanent economies which will 
continue into the future, the unit 
cost will certainly be further re- 
duced with increased volume. 


Research 


Opportunities for permanent econ- 
omies on the railroad have not 
been exhausted. Research is going 
on all the time. To illustrate: Rails 
are being tested in the laboratory 
sustained by the railroads at the 
University of Illinois. Rails are also 
being tested in the track by the use 
of detector cars which locate hid- 
den fissures within the rail. Each 
railroad also has its own research 
program, going into all manner of 
materials and practices. These ef- 
forts are further supplemented by 
the research activities that are con- 
stantly being conducted by the 
manufacturers of the tools and ma- 
terials which the railroads use in 
such large quantities. And it should 
also be said that not all research 
work is done in laboratories. Every 
railway man who goes about his 
job with an alert and questioning 
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mind is, in the best sense, a research 
worker, seeking new ways to im- 
prove the service and cheapen the 
cost of producing it. 





Special Tie Gangs 
(Continued from page 24) 


ings, or where it is necessary to drop. 


back to do surfacing at points where 
the renewals have been bunched to 
an extent that results in rough track. 

While new ties are inserted in 
place of all ties removed when work 
is discontinued at the end of the day, 
the cribs are left open at night, ex- 
cept at the ends of passing tracks 
or other points where open cribs or 
piles of ballast on the shoulders 
might constitute a hazard for train 
men. As a consequence, little time 
is lost in the morning in opening up 
the work. 


Scheduled for the Year 


The work of the tie gangs is 
scheduled for the entire season on a 
sheet that indicates the territory to 
be covered by each unit, the date it 
is to start work, the ties to be in- 
serted and the approximate date of 
the completion of its work. Prog- 
ress made in carrying out this sched- 
ule as well as the current expendi- 
tures are checked by means of daily 
reports made out by the foremen 
that show the number of ties insert- 
ed and the number of men worked. 

The administration of the work 
of the tie gangs is carried out under 
a plan that definitely disarms the 
criticism that is often advanced 
when it is proposed to turn over to 
system gangs work that has long 
been considered the prerogative of 
the section gangs and for which the 
division maintenance organization is 
held responsible. While the tie 


gangs move from one roadmaster’s . 


territory to another as they carry on 
their work, each gang is under the 
direct supervision of the roadmaster 
of the territory on which it is at 
work and the foreman is required to 
carry out the instructions of the 
roadmaster until his gang is moved 
into the jurisdiction of another road- 
master. Each roadmaster is thus in 
control of the quality as well as the 
quantity of work done to exactly the 
same extent as when the renewals 
are made by the section forces, but 
with the added advantage that he is 
afforded a better opportunity to ex- 
ercise close supervision, since the 
work is in progress at only a few 
locations on his subdivision at any 
given time. 
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Comparing the Cost and 
Economies of Curve Lubrication 


By T. E. Rodman 


General Manager, Maintenance Equip- 
ment Company, Chicago. 


NEARLY 100 railroads in this coun- 
try are now protecting high rails in 
curves against flange wear by means 
of rail and flange lubricators in- 
stalled in track and actuated by the 
wheels of the passing trains. Such 
lubrication has been provided for a 
sufficient time to permit an accurate 
determination of the cost as well as 
the economies resulting from the re- 
duction of flange friction between the 
train wheels and the high rails in 
curve track. 


Follow Different Rules 


A number of railroads that are 
large users of rail and flange lubri- 
cators have computed the costs of 
protecting the high rail in curve 
against flange wear. Unfortunately, 
such costs apply only to the partic- 
ular railroad compiling them, and 
therefore cannot be applied general- 
ly. Local conditions of curvature, 
grade, traffic and train speeds vary 
on all roads, so that it is difficult to 
set a general rule by which rail lubri- 
cating costs may be estimated by 
prospective users of rail and flange 
lubricators. 

Some railroads have computed 
their rail lubricating costs per ton of 
traffic handled through the lubri- 
cated districts. Others have arrived 
at figures for the rail lubricating 
costs per mile of curve track pro- 
tected against flange wear. In the 
first case the cost per ton of traffic 
handled is not linked with the mile- 
age of curve track protected. In the 
second case no information is given 
regarding the number of cars pass- 
ing through the lubricated district. 

In order to compare the operating 
costs of rail and flange lubrication, 
the number of wheel flanges lubri- 
cated by the lubricato# in the track 
during the year should be deter- 
mined. The cost of lubrication can 
then be based, first, upon the an- 
nual cost per thousand wheel flanges 
lubricated, and, second, on the cost 
per mile of high rail adequately pro- 
tected against flange wear. The fig- 
ures for comparison will then be the 
annual costs per mile of curve lubri- 
cation per thousand wheel flanges 


lubricated. These will serve as a 
more accurate means of comparing 
rail lubricating costs than is possible 
by any of the lubricating cost figures 
given by the railroads to date. 

In estimating the economies for 
prospective rail and flange lubrica- 
tion in a given territory, the problem 
in general should be approached 
from the standpoint of the increase 
in the life of the high rail in curves, 
due to the reduction in flange wear. 
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Nearly 100 Railways in this Country 
Protecting Curve Rails Against Wear 


The amount of high rail adequate- 
ly protected against flange wear by 
each lubricator will depend upon 
local conditions of curvature, grade, 
train speeds, etc. It will be best to 
consult a representative of the manu- 
facturer of the lubricator before de- 
ciding upon the number of machines 
needed for the particular territory 
to be lubricated and upon their ap- 
proximate locations. In territories 
where the degree of curvature is 
high, the length of high rail protect- 
ed will be less than in territories where 
the rate of curvature is less. It 
should be borne in mind that the 
question is not how far the lubricant 
carries, but how much high rail is 
protected against flange wear. There 
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are a number of cases where curves 
up to 15 miles away from a lubri- 
cator are well protected by it against 
flange wear. The total length of 
high rail lubricated in such a dis- 
trict, however, may vary from 3,000 
to 12,000 ft., depending upon the 
length of the tangent tracks and that 
of the rail in curves not subject to 
flange wear. Lubricators are located 
so that the amount of high rail be- 
tween them will be well protected 
against flange wear. 


Estimating Annual Cost 


Having determined upon the num- 
ber of lubricators required in a ter- 
ritory, the total annual cost of lubri- 
cation may be closely estimated, 
knowing the number of car wheels 
that pass over each lubricator daily. 
The total annual cost per lubricator 
consists of the annuity to replace it 
in track at the end of its useful 
period in service, plus the total op- 
erating costs for the machine. An 
investigation of the performance of 
more than 2,000 grease lubricators 
of one type which have been in- 
stalled during the past seven years 
indicates that the annuity period for 
these lubricators should be at least 
10 years. The variable costs for the 
lubricator consist of the expense for 
labor to charge it with lubricant, to 
clean it periodically and to make 
necessary adjustments in order to 
have the feed correct for the class of 
traffic passing over it and the outlay 
for repair parts and for the labor for 
applying such parts. The operating 
costs will be found to vary according 
to the number of wheel flanges sup- 
plied with grease by the lubricator— 
that is, provided that lubricators are 
well maintained and are properly lo- 
cated in track. Repair part costs 
may be slightly greater in territories 
where speeds are exceptionally high. 

Having estimated the total annual 
cost of rail lubrication in a territory, 
the decrease in the total annual cost 
of high rail in the territory should be 
estimated. The ratio of the sum of 
the annual cost of lubrication and 
the total annual cost of the lubricated 
high rail, to the total annual cost of 
the high rail if unlubricated, will in- 
dicate the economy of rail lubrica- 
tion in-so-far as it relates to the pro- 
tection of the rail. The life of high 
rail in curves provided with adequate 
lubrication, in general, should be at 
least three times that of the rail if 
unlubricated, although marked econ- 
omies can be shown if rail life is 
merely doubled. A further economy, 
from the standpoint of track mainte- 
nance, results from the marked re- 
duction in the outlay for regaging 

(Continued on page 37) 
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THE ROOF over the Pennsylvania’s 
passenger station at New York, one 
of the largest and most unusual rail- 
way roofs in the country, involving 
extensive areas of skylights, tile and 
sheets of non-ferrous metal, has un- 
dergone major repairs which have 
brought to light a number of features 
of interest, aside from such interest 
as there is in the extent and character 
of the repairs made. Some of these 
things include the large problem in- 
volved in maintaining a roof of this 
size subject to a wide range of weath- 
er conditions and temperature stress- 
es; the difficulty of keeping such a 
roof watertight, and of locating leaks 
when they occur; and the serious 
effect over the years of the abrasive 
action of minute particles of dust and 
grit in the air. 

Another interesting fact made evi- 
dent by the work is the large amount 
of Monel metal used in making the 
repairs to the skylights, involving the 


A Unique Skylight 


Pennsylvania removes approximately 
60,000 sq. ft. of glass in work on 
roof of station in New York-New 
features of design are incorporated 


Above — Shingle-Type 
Skylight in Fore- 
ground and Bowed 
Ridge Saw-Tooth in 
Background—After 
Repairing. Below— 
Using Carbide Torch- 
Type Soldering Iron 


use of approximately 60,000 Ib. of 
this material in sheet form, pressed 
into the various shapes desired. Based 
upon the present condition of large 
areas of Monel metal installed in the 
existing roof when the station was 
built in 1909, it is expected that the 
recent repairs involving the use of 
this material will be of a practically 
permanent nature. 


Large Roof Areas 


The Pennsylvania station at New 
York has a ground floor area of ap- 
proximately 7.79 acres, extending 
approximately 790 ft. between Sev- 
enth and Eighth avenues on the east 
and west, and approximately 430 ft., 
between Thirty-first street and Thir- 
ty-third street on the south and north. 
Depending upon the structural design 
of the various sections of the build- 
ing, the roof is of three general types 
of construction—flat, with a flat-tile 


This article discusses the problem of sky- 
light maintenance at the Pennsylvania's 
station in New York, with approximately 
60,000 sq. ft. of roof glass; it also describes 
the extensive repairs made recently to the 
skylights, which promise to correct perma- 
nently a bad leakage condition. Special 
features of interest in the work include 
several changes in the design of the sky- 
lights, and the extensive use made of Monel 
metal, which, in other sections of the roof, 
had demonstrated its durability as a roof- 
ing material under unfavorable conditions. 


surface; hipped and pitched of the 
batten-type, surfaced with Monel 
metal sheets; and skylight construc- 
tion of various types. Possibly the 
most interesting and unusual part of 
the roof is the skylight areas, which 
include nearly every known variety 
of skylight construction, such as 
hipped, ridge, flat, barrel-roof, and 
sawtooth with bowed ridges, as well 
as circular and elliptical, all of the 
puttyless type, constructed with flat 
glass. 

The main body of the station, in- 
cluding the large loading concourse 
at the west end, the large main con- 
course through the center, and the 
arcade and flanking areas at the east 
end, is enclosed by a continuous four- 
story office area from 40 to 50 ft. 
wide, which has a flat roof, involving 
approximately 150,000 sq. ft. of tile 
surface. The loading concourse, with 
a floor area of approximately 59,375 
sq. ft., is covered by a steel frame, 








ae. i. Gee ee cod. kc ck 


oOaaona-;: 


it 








EP Ee ee 





roblem 


multiple-arch roof of unusual design, 
consisting almost entirely of sky- 
lights of the sawtooth type with 
curved or bowed ridges. 

The roof over the main general 
concourse occupying the center por- 
tion of the station rises to a consider- 
able height above the adjacent roof 
areas and is of the pitched type, with 
a batten-type deck covered through- 
out with Monel metal sheets. The sec- 
tion of the roof over the arcade con- 
necting Seventh avenue with the main 
concourse is of similar construction, 
while the roof areas within the large 
train-wells on both sides of the ar- 
cade section are practically all of 
glass with the multiple-unit type of 
skylights placed in shingle fashion. 


Many Problems 


The most important problems en- 
countered in maintaining the roof 


‘ have been those arising from expan- 


sion and contraction and from abra- 
sion of the softer metal parts by wind 
action. Corrosion of the non-ferrous 
roofing materials appears to have 
been negligible, except possibly with- 
in the parts of the skylight framework 
where the presence of accumulated 
moist dirt and soot over a long period 
of years has had an obvious deteri- 
orating effect, possibly largely chem- 
ical in nature. 

The problems of expansion and 
contraction, and of abrasion, have 
been the principal factors to contend 
with, and the primary reason for the 
recent large-scale repairs. The prob- 
lem of expansion and contraction has 
extended to all sections of the roof— 
the tiled areas, where bulging oc- 
curred, with rupturing of the water- 
proofing beneath and consequent leak- 
age into the building ; the sheet-metal- 
covered areas, where expansion and 
contraction stresses pulled many sol- 


The Repair Gangs 
Worked Over Small 
Areas at a Time. 
Below—Exterior 
and Interior Views 
of Extensive Sky- 
light Area Over 
Loading Concourse 
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dered joints apart; and the skylight 
areas, where, in spite of presumably 
adequate, expansion allowance in the 
skylight design, glass breakage was 
quite frequent. 

The factor of abrasion from the 
action of dust and grit particles in the 
air is not often considered in roof 
construction, but with the softer non- 


























ferrous sheet metal material employed 
in the skylight construction on this 
station, this appears to be the out- 
standing factor which made renewal 
necessary. All over the skylight areas, 
pieces of the sheet metal were actu- 
ally worn so thin that they broke 
through in seams, and in some in- 
stances, in ragged holes. This was 
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The Monel Metal Sheet Roof Required No Repair Other 
Than the Resoldering of Joints 


particularly true along ridges of the 
material where the breaks were un- 
questionably augmented by physical 
motion of the material due to expan- 
sion and contraction in the roof, and 
to some loss of resilience in the ma- 
terial itself owing to its long expos- 
ure. 

As a result of these various factors, 
the different parts of the station roof 
have required various degrees of at- 
tention and maintenance during its 27 
years of service life. The single ex- 
ception in this regard was those areas 
covered with Monel metal, where 
maintenance has been negligible ex- 
cept for the resoldering of some of 
the joints between sheets. As a mat- 
ter of fact, in the present extensive 
repairs to the roof as a whole, the 
only work on those sections covered 
with Monel metal was considerable 
resoldering of the character named, 
the sheets themselves still being in 
first class condition. 


Skylights 


The most extensive work in con- 
nection with the recent repairs to the 
roof has been in the skylight areas, 
comprising approximately 60,000 sq. 
ft. of glass, where every section of 
glass was removed and the various 
parts of the framework were cleaned, 
painted where necessary, or renewed. 
Regardless of the particular shape or 
type of skylight, all had flat rough 
wire glass 3 in. thick, and the same 
general type of frame for holding the 
glass in place. This included essen- 
tially gutter-type steel supporting 
bars or muntins, which carry the 
glass, and continuous metal cap strips 
which cover the openings between 
glass sections and are secured in place 
by brass bolts and nuts anchored at 
intervals along the bars. As weather- 
stripping for the metal caps, thin rib- 
bons of metallic lead, %4 in. wide, 
were placed longitudinally between 
the edges of the caps and the glass. 

The gutter feature of the bars pro- 


vides for carrying off any rain water 
which, in spite of the lead weather- 
stripping, might be driven between 
the glass and the sheet metal caps and 
work its way to the under side of the 
glass. Falling into the gutters of the 
bars, this water is normally carried 
down through the bars and discharged 
through openings in the bronze shoes 
which hold the bars to the roof pur- 
lins against lateral motion. To pro- 
tect the steel bars against corrosion, 
they were lined with a non-ferrous 
material in sheet form. This was 
carried outside the side limits of the 
bar and suitably bent upward to form 
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driven into the gutters overflowed on 
the underside of the glass and 
dropped to the floor areas beneath. 

A second serious difficulty occa- 
sioned by the fouling of the gutters 
with dirt and soot was that this ma- 
terial held moisture and in this state 
caused some corrosive action on the 
gutter linings. More important, the 
moisture got around or through the 
weakened linings and attacked the 
steel supporting bars, many of which 
were severely corroded. As a result, 
the problem of repair of the skylight 
areas was not alone that of replacing 
all of the skylight caps and many of 
the gutter linings with new material, 
but also the renewal of a large num- 
ber of the supporting bars. In most 
cases, however, the corrosion of the 
bars had not goné far enough to re- 
quire their renewal, and they were 
merely cleaned of any rust or scale 
and afterwards painted with a me- 
tallic compound. 


Material Too Light 


In view of the severe weathering 
and abrasion of the sheet metal em- 
ployed in the skylight construction, 
the question has been raised whether 
the original non-ferrous linings and 
caps, of 16-0z. material, were suff- 
ciently heavy and stiff. At any rate, 
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Rolled steel channel 


Sketches of the New and Old Skylight Assemblies 


collecting gutters for any condensa- 
tion that might form on the underside 
of the glass and move laterally toward 
the edges. 


Difficulties 


In spite of the fact that the gutter 
linings and metal caps were of a non- 
ferrous material, it was noted as early 
as four or five years ago that they 
were being seriously affected by abra- 
sion. Not only that, but it was noted 
that lifting or curling of the edges of 
the caps had allowed much of the 
lead weatherstripping to slip out of 
place. This permitted excessive water 
to be driven into the bar gutters ; soot 
and dirt also accumulated in and 
fouled them, particularly at their low- 
er end, in many cases completely 
blocking drainage. When this condi- 
tion developed, subsequent water 


it is felt that if a heavier material had 
been used, the problem of replace- 
ment because of weathering, abrasion 
and curling edges would have been 
delayed for a number of years. 

Finding it necessary to renew all 
of the caps and many of the gutters, 
the railroad sought not alone a 
materia: more resistant to weather- 
ing and abrasion than that which had 
been used formerly, but also one with 
a higher degree of resilience, particu- 
larly for the caps, which would in- 
sure a constant uniform pressure on 
the glass. It also sought an improve- 
ment in the design of lead weather- 
stripping employed between the caps 
and the glass. 

Largely because of its favorable 
experience with the Monel metal 
sheets on the adjacent areas of roof 
under the same physical conditions, 
consideration was naturally given to 
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the use of this material for the new 
caps, which was ultimately decided 
upon. For the gutter replacements, 
not subject to abrasion, the same ma- 
terial was used as formerly, but of a 
heavier weight, 24 oz, to the square 
foot instead of 16 oz. 


Change in Cap Design 


One fundamental change was made 
in the cap design, which involved 
bending its lower edges under approx- 
imately 3 in., so that instead of a line 
bearing on the weatherstripping, the 
caps have a stiffer flat surface bear- 
ing along both edges. Through this 
design it is felt that uniform pressure 
will be maintained on the glass, with- 





out any tendency for the cap edges 
to curl, and also that the wider bear- 
ing will more effectively prevent the 
entrance of water and dirt, without in 
any way retarding freedom of the 
glass to expand and contract with 
temperature changes. Both the new 
caps and the new gutter linings were 
cut and shaped in the plant of the 
contractor making the repairs to 
the roof. 

The new lead weatherstripping 
adopted is entirely different from the 
old flat lead strips employed, and is 
intended not alone to exclude water 
and dirt from the inner parts of the 
skylight framework, but also, in the 
event that water and dirt do get un- 
der the caps, to drain them off as 
directly and quickly as possible, and 
keep as much as possible out of the 
gutters. The new weatherstripping is 
a T-shaped extruded section, the 
longer leg of which is placed flat on 
the top surface of the glass directly 
beneath the bearing of the cap. In 
this position, one leg of the top of 
the T section extends upward under 
the cap, forming, in itself, a gutter for 
carrying off any water or dirt that 
might be driven under the edges of 
the caps, and practically insuring that 
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little or no water or dirt will get into 


and foul the normal drainage gutters, 
as occurred with the old design. 


New Eaves Closures 


One other part of the skylight con- 
struction which was replaced through- 
out with Monel metal was the eaves 
closures along the lower edge of 
each tier of glass. The non-ferrous 
metal that had ,been used for these 
closures in the original construction 
was seriously affected by both abra- 
sion and the tendency for the edges 
of the material to curl, the same as in 
the caps. In other words, without uni- 
form bearing on the underside of the 
glass in the upper tier, and on the top 


View Over East 

Half of the Sta- 

tion, showing 

Metal-Covered 

and Other Types 
of Roofs 


face of the glass in the tier immedi- 
ately below, there was little resistance 
to the entrance of both dirt and 
water, particularly in driving storms. 
Through the use of the stiffer and 
more resilient Monel metal for these 
closures, even though of the same 
shape as the old closures, a firmer 
and more uniform bearing is insured 
against the glass in both tiers. To 
make water-tightness of the lower 
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bearing of the closure piece still more 
positive, a flat lead strip was intro- 
duced between the lower bearing edge 
of the closure piece and the surface of 
the glass. To insure that this weather- 
stripping would not slip out of place, 
it was soldered to the lower bearing 
edge of the closure pieces, and was 
then cemented to the top of the glass 
as installed. Through this construc- 
tion it is believed that it will be prac- 
tically impossible over a long period 
of years for any water to be driven 
into the building at the eaves. 


Repair Operations 


The first operation in making the 
repairs to the skylights was to remove 
the cap strips, and then, after lifting 
out the glass, to remove the old gut- 
ter linings and eaves closures. 
Throughout this stage of the work, 
the clogged condition of most of the 
gutters and the softened curled edges 
of the closure pieces made it clearly 
evident why so much difficulty had 
been experienced with leakage. 

With the glass and gutter linings 
removed, those supporting bars that 
were badly corroded were replaced, 
and the remainder of the bars were 
cleaned and painted. The new bars 
installed were similar in -shape to 
those removed, but unlike the old bars 
which were rolled as one-piece sec- 


’ tions, the new bars were formed of 


a T-section inverted and tack-welded 
within a light channel section. This 
arrangement utilized stock shapes 
readily available and accomplished 
the same purpose as the original bars, 
without the largely increased cost that 
would have been involved in obtain- 
ing new bars of the old design. The 
new special bars, of course, as would 
have been the case with new bars of 
the old design, had to be fitted with 
brass cap-holding bolts, expanded into 
notches provided for the purpose, but 
this presented no special problem. 





Approximately 16,000 sq. ft. of Tile Roof Required Repair 
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Wherever possible, the old gutter 
linings were cleaned, reshaped and re- 
placed, but where worn thin or 
cracked, they were replaced with new 
linings. While this work was going 
on, the new Monel metal eaves clos- 
ures were installed, and men working 
below on flat areas of the roof cleaned 
the glass with a special cleaning solu- 
tion. 

As the glass was reset in the sky- 
light frames, the T-shaped lead weath- 
erstripping was cemented in position 
with a non-hardening cement, and 
then the new metal caps were placed 
and secured by means of new Monel 
metal nuts applied to the cap bolts. 
The last operation in this specific 
phase of the repair work was to press 
the exposed edge of the lead weather- 
stripping firmly and smoothly against 
the top face of the glass, using a flat 
tool and making one continuous pass 
from the bottom of the skylight sec- 
tion to the top, and then to scrape 
and wipe off any surplus cement 
pressed out from beneath the weath- 
erstripping. 


Leakage Stopped 


With the completion of the sky- 
light repairs, there was an end of all 
leakage. As a matter of fact, it is 
believed that through the redesign of 
certain features of the skylight con- 
struction, the skylights are now in a 
more serviceable condition than they 
were when first installed. 

In all of the skylight repairs, the 
work was confined to a relatively 
small area at a time. However, with 
a well-organized force and the re- 
ceipt of all new materials cut and 
shaped, ready for application, the 
work moved rapidly, even though it 
had to be carried out most carefully. 
In only a few locations could scaf- 
folding be erected beneath the glass 
to assist in carrying out the work. 
Therefore, practically all of the work 
had to be done from above, which in 
many locations was a difficult and 
awkward procedure. 


Protection Provided 


As protection to those on the floor 
areas beneath the sections of skylight 
being repaired, both from dirt and 
possible falling tools or glass, heavy 
canvas with wire mesh laid on its up- 
per side, was suspended directly be- 
neath all roof openings. Placing this 
was very difficult in most cases, and 
could only be done by arranging the 
canvas and wire mesh on the floor, 
and then drawing them up into the 
position desired beneath the roof by 
means of ropes let down through 
openings where individual sections of 
skylight glass had been removed. As 
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a further precaution against injury to 
persons moving about beneath the 
work, the section of the floor area 
directly under the work was roped off 
against use by passengers or employ- 
ees during the conduct of the work. 


Sheet Metal Roof 


Repairs to those areas of the sta- 
tion roof covered originally with 
Monel metal sheets were, as before 
stated, confined entirely to the resol- 
dering of joints between the sheets. 
Here, double-lap soldered joints had 
pulled apart, almost regardless of 
their location, in valleys and gutters, 
along flashings, joining the sheets 
longitudinally along the roof battens, 
and horizontally over the body of the 
roof. Altogether approximately 5,000 
lin. ft. of joints were repaired. 

Apparently, the primary cause of 
the defective joints was the expansion 
and contraction in the roof structure 
and in the roofing material itself, ade- 
quate provision for which had not 
been made. Furthermore, it was 
found that in the original construction 
the joints had not been tinned prior 
to assembly and soldering, so that the 
solder had little holding power and 
added little to the strength of the 
joint. 

In all of the repair work, joints re- 
quiring attention were opened up to 
expose both edges of the sheets, and 
were then cleaned and tinned before 
reassembly and soldering. Through 
the tinning, the solder, when applied, 
was drawn inward throughout the 
limits of the lapped metal, forming 
a joint with strength comparable to 
the metal itself. 

All tinning and soldering was done 
using killed muriatic acid as a flux, 
and all solder employed was of a com- 
position of 60 per cent tin and 40 
per cent lead. For the most part, car- 
bide-flame soldering irons were used 
in the work for cleaning joints, tin- 
ning and soldering. This type of iron, 
in which a carbide flame plays contin- 
uously on the iron itself to maintain 
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it at the proper temperature, materi- 
ally facilitated and speeded up the 
work, particularly in view of the 
working conditions on the roof, which 
would have made the charcoal stove 
or separate blow torch arrangements 
slow and ineffective. 

Repairs to the flat tile sections of 
the station roof, which required the 
removal and replacement of approxi- 
mately 16,000 sq. ft. of tile, were ne- 
cessitated largely because of expan- 
sion. Here, 1-in. flat tile had been 
laid in a bed of mortar over a course 
of five-ply felt and pitch waterproof- 
ing, without sufficient expansion 
joints. Asa result, many areas of the 
roof deck bulged, admitting water, 
which, in time, leaked through the 
waterproofing beneath. 


Repairing Tile Roofs 


In repairing the damaged tile sec- 
tions of roof, all of the tile in these 
areas was removed, and, after pre- 
paring the old waterproofing, a new 
two-ply course of 1l-oz. fabric was 
laid in hot asphalt. On top of this a 
1:3 cement mortar cushion, 2 in. 
thick, was applied to carry the tile, 
which was laid with %4-in. cement- 
grouted joints. 

To avoid difficulty with expansion 
in the future, adequate expansion 
joints were provided in all of the new 
work. These were filled with an ex- 
pansion joint compound and were 
arranged along both sides of every 
ridge in the generally flat roof, where 
they are least likely to cause trouble 
from leakage. 

The repairs to the station roof 
were planned and carried out under 
the direction of R. R. Nace, chief en- 
gineer maintenance of way of the 
New York zone, and R. H. Crew, di- 
vision engineer, New York division, 
and under the immediate supervision 
of B. F. Stidfole, Jr., master carpen- 
ter, and George Chew, building fore- 
man. All of the work was done under 
contract by Jacob Ringle & Son, Inc., 
Jersey City, N. J. 








On the Union Pacific East of Cheyenne, Wyo. 
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Concrete 
and Steel 

in Trestle 
Construction 


An outline of the reasons for sub- 
stituting these materials for wood 
in the smaller railway structures 


By R. P. HART 


Assistant Bridge Engineer 
Missouri Pacific, St. Louis, Mo. 


FOR MANY years the railroads 
continued to build and_ rebuild 
trestle bridges along the same gen- 
eral lines that were first adopted and 
used. If a pile decayed at the 
ground line or under the cap it was 
replaced with a post, leaving the bent 
in a weakened condition. When it 
became necessary to redrive the 
bents it was necessary to do consid- 
erable re-arranging of the timbers in 
the old bridge in order to drive the 
new piles to specified spacing. This 
was not only expensive but often re- 
sulted in annoying delays to traffic. 

As engine loads became heavier 
and train speeds were increased it 
became necessary to increase the size 
or number of stringers, and also to 
move the bents closer together to 
reduce span lengths. Then difficulty 





*Abstracted from a paper goremted before the 
convention of the American Railway Bridge and 
Building Association. 


was encountered with crushing caps, 
due to heavy load concentrations on 
the bents. Such difficulties were 
discouraging and led to a search for 
more permanent types of construc- 
tion, but even the first concrete 
trestles were designed with five or 
six piles to the bent, with attending 
difficulties and high costs of driving 
them under traffic. Some further 
change was necessary in order to de- 
velop a more permanent type of 
structure that could be built with less 
interference to traffic and more near- 
ly compete with timber trestle con- 
struction in cost. 


The Three-Pile Concrete Bent 


It was to satisfy these require- 
ments that the Missouri Pacific, in 


1932, developed and introduced con- 


crete pile bents composed of three 
24-in. octagonal piles with various 
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Setting a Precast Slab on the Bents 
of a Three-Pile Trestle 


types of accompanying superstruc- 
ture. The three-pile bent provides 
for the driving of one pile between 
old trestle chords and one outside of 
each chord, so that driving entails 
very little disturbance of the old 
bridge. This results in a lower cost 
of new construction, as well as less 
maintenance on the old structure and 
reduces interference with traffic dur- 
ing the construction period. The 
caps are cast in place at low cost by 
using sectional forms supported 
upon steel angles clamped to the 
piles and by placing the concrete 
with a portable mixing plant. The 
piles as well as the slabs are precast 
at a centrally located storage yard 
where high grade concrete aggre- 
gate and ready mixed concrete are 
available. Since late in 1932 the 
Missouri Pacific has driven nearly 
5,000 of these large piles, and about 
5 miles of ordinary timber trestles 
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have been replaced, utilizing large 
piles in some manner. They have 
been used in trestle bents, for foun- 
dations and as precast column sec- 
tions for high bents. 

This pile is not claimed to be the 
last word in design and further im- 
provements may be expected. De- 
velopments along this line may have 
been retarded because of the special 
equiprhent required to drive large 
piles. Although the first cost of this 
driving equipment seems rather high 
it actually amounts to only a small 
fraction of the cost of the piles in 
place, when distributed over several 
thousand lineal feet. Much of the 
equipment may also be used for oth- 
er purposes if not required continu- 
ously for bridge construction. 


Special Problems 


While the 24-in. concrete pile is 
advocated for more or less general 
use under ordinary conditions, there 
are situations to which it is not suit- 
ed or to which it can be adapted only 
in modified form. When driven to 
rock foundation through shallow or 





soft overburden, the tapered points 
should be cut back to provide a larg- 
er tip, so that allowable unit bear- 
ing stresses will not be exceeded at 
the point of the pile bearing on rock. 
If the overburden above rock is 
quite shallow it may be necessary 
to set the piles in place and cast a 
footing around their points or re- 
place them entirely with a properly 
designed concrete frame bent. There 
are other situations where it is neces- 
sary or desirable to construct collars 
around the piles at ground level, or 
to use double bents, in order to pro- 
vide a structure with sufficient rigid- 
ity and meet specification require- 
ments. 

It is apparent that the three pile 
bents are particularly adaptable to 
many situations encountered at ordi- 
nary trestle bridges. They can be 


used with concrete slab spans 15 to 
19 ft. in length and with steel beam 
spans 20 to 27 ft. long so that new 
bents may be located to avoid old 
bents and pile stubs. Where condi- 
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tions warrant, there is little, if any, 
objection to varying the length of 
adjacent spans in the same bridge in 
order to avoid interference with 


previous construction. Where the 
stream crossing is at an angle, the 
bents can readily be constructed on a 
skew to fit the angle of crossing, 
thus providing a more suitable wa- 
terway without loss in rigidity of 
the structure. 

Should the height of the structure 
or stream conditions demand the use 
of longer spans the requirements 
can usually be met with wide-flange 
rolled beams. These beams lend 
themselves to simple and inexpen- 
sive fabrication and can, of course, 
be cut to form square or skewed 
spans of various lengths to suit the 
needs of the purchaser. One prob- 
lem arising with the use of such 
beams is the liberal tolerance al- 
lowed at the rolling mills. The 
depths of beams varies to such an 
extent as to require the use of sole 
plates of variable thickness in order 
to maintain a uniform depth from 
base of rail to top of bearings. Un- 
less specifications definitely prohibit, 


the beams may also be furnished 
with reverse camber and _ twisted 
flanges. 

With the present day tendency to- 
ward higher speeds of trains it is 
necessary to see that spans to be 
fitted with open decks are so fabri- 
cated as to provide a uniform track 
surface. Some _ structural shops 
have not been as careful as they 
should be in fabricating camber into 
plate girder spans. In multiple span 
bridges where longer spans are re- 
quired, excess camber may result in 
unsatisfactory surface of the track 
over those bridges. It is suggested, 
therefore, that both the minimum 
and the maximum camber permissi- 
ble be specified. On ballasted deck 
spans camber may, of course, be neg- 
lected. 

Discussion of steel spans leads us 
to think of the possibilities of using 
steel piles. To date their use has 
been more or less limited, but sec- 
tions are now being rolled that are 
more suitable for three-pile bent con- 
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struction to accommodate railroad 
loading and it is probable that we 
may see them used more generally 
in the future. They are suitable for 
use where the ground above rock or 
a hard shale foundation is extremely 
hard or consists of compacted gravel 
or soft shale thus making it difficult 
or impractical to drive concrete or 
wood piles which must displace a 
considerable volume of the soil. In 
some of these cases it is essential to 
drive the piles through the soil or 
gravel to the rock foundation be- 
cause of the hazard of subsequent 
erosion of the stream bed. It is not 
difficult to accomplish this with steel 
piles because their cross-sectional 
area is small, and when driven with 
a suitable hammer they will cut their 
way through even comparatively hard 
shale. Some steel piles have been 
driven where they were depended 
upon to carry their loads through 
surface friction only, but they seem 
best adapted to a situation where 
they can be driven to rock through 
considerable overburden and carry 
the necessary load as a column, with 
the points bearing on the rock and 


Example of a Long 

Trestle With Steel 

Beam Spans on Con- 
crete Pile Bents 


the body of the piles receiving some 
lateral support from the surrounding 
soil. Deterioration of piles by rust, 
particularly at the ground line, 
should be carefully guarded against 
by jackets or collars of concrete, or 
by providing some suitable surface 
coating. 

From the foregoing it might be 
assumed that timber trestles are no 
longer considered suitable for ordi- 
nary bridge reconstruction. Never- 
theless the timber trestle has its 
place and, if proper attention is giv- 
en to the details of its construction, 
we are sure to have it with us for 
many years to come. Fastenings 
should be improved to provide more 
stiffness in the structure and certain 
structural weaknesses should be 
remedied. To make the timber 
trestles comparable with concrete 
and steel bridges in load-carrying 
capacity will increase the cost con- 
siderably, but this must be done if it 
is to survive. Heavy loading and 
high speed will demand it. 

















How Many 


Fire Extinguishers? 


By W. A. Radspinner 


Superintendent Fire Protection, Chesa- 
peake & Ohio, Richmond, Va. 


FIRST-AID fire protection is pro- 
vided primarily to put out fires. 
However, the presence of sufficient 
extinguishers, of the correct type 
and in the right location, has a very 
direct bearing on the amount of in- 
surance premium one must pay on 
a building. 

As a guide for such protection and 
equipment the National Board of 
Fire Underwriters has published in 
convenient form a small pamphlet 
entitled Regulations of the National 
Board of Fire Underwriters for the 
Installation, Maintenance and Use of 
First-Aid Fire Extinguishers. This 
pamphlet covers all types of build- 
ings and all kinds of risks including 
oil, electrical and various kinds of 
material. For a complete study of 
first-aid fire protection, this pam- 
phlet should be consulted. 

The proper protection for a rail- 
way station depends on several con- 
ditions: 

1. Whether it is of frame or fireproof 
construction. 

2. Whether it is one or several stories 
in height. 

3. Whether it is open 24 hours a day. 

4. Whether an employee is on duty 24 
hours a day. 

5. Whether it has electrical and signal, 
including remote control, apparatus in- 
side. 

6. Whether it is in a city with city 
fire-department protection. 

7. If it is at an outlying point, how 
close it is to the agent or any employee 
having access to it. 

8. Whether it is close to a public high- 
way and used by trespassers, autoists and 
truck drivers. 

9. Whether it is used as a joint freight 
and passenger station. 

10. Whether the maintenance forces 
keep inflammable material in it. 


One does not want to provide ex- 
pensive equipment, which will be 
locked up in a building for 16 hours 
a day, or depend on water buckets 


. “This discussion was submitted for publication 
in the What’s the Answer department in the Sep- 
tember issue as an answer to the question as to 
how many fire extinguishers should be provided 
for small stations. Owing to its scope it was 
withheld for presentation here as an independent 
article. For further discussion of the subject, see 
Page 549 of the September issue. 


to put out a fire on a second story 
roof. Likewise, it is not practicable 
to use water to put out fire in signal 
or lighting equipment or in oil stor- 
age. 

It is well to remember that a small 
station may house remote control 
apparatus serving long runs of 
double track. The loss of such a 
building and apparatus may make it 
necessary to erect two or more tele- 
graph stations and pay standard 
wages to telegraph operators on 
three tricks. It is important, there- 
fore, that each station be provided 
with the protection needed for the 
occupancy and this is best accom- 
plished by having the fire-protection 
inspector make the proper recom- 
mendations as a part of his duties. 

A station building may house elec- 
trical apparatus for lighting and re- 
mote control, as well as for signal 


The Provision of 
an Adequate Num- 
ber of Fire Extin- 
guishers Is a Fac- 
tor in Preventing 
Destructive Fires 


systems. The correct type of protec- 
tion for such a risk is at least one 
1¥4 qt. carbon-tetrachloride fire ex- 
tinguisher which should be located 
near the electrical equipment and in 
plain view. This is a small brass 
pump-type extinguisher which con- 
tains a liquid that smothers a fire 
and will not conduct electricity, so 
that it can be discharged directly 
into an electrical fire without damag- 
ing the equipment. This same kind 
of an extinguisher can be used to put 
out small oil fires and fires in waste 
baskets, packages, etc. 

While this type of extinguisher 
does not have to be refilled until 
used, it should always be kept filled 
and should be tried about once every 
year to see that it is in good operat- 
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Adequate provision for fire pro- 
tection at isolated stations some- 
times affords a problem difficult 
of solution because of the wide 
variety of conditions which sur- 
round these facilities. In this 
article Mr. Radspinner discusses 
the fundamental features which 
must be given consideration in 
deciding on the protection to be 
provided. 





ing condition. If a cheap liquid is 
used to refill this kind of an ex- 
tinguisher it will corrode the stem 
and valves or-stop it up. For this 
reason, when the original charge has 
been used, it should be re-filled with 
a liquid furnished by the manufac- 
turer of the extinguisher or one that 
bears the approval of the Under- 
writers’ Laboratories. 

One form of protection used most 
commonly for small stations is the 
water barrel and fire bucket. The 
contents of these barrels can be 
treated with salt or calcium chloride 





to prevent freezing. A 50-gal. barrel 
or drum with two pails or buckets 
forms a standard unit on the Chesa- 
peake & Ohio. These buckets can 
be used only for fires where water 
can be poured on the fire. Water 
cannot be thrown effectively from 
them for more than 10 ft. For that 
reason, they are practically useless 
for roof or attic fires and the trouble 
is now that trespassers such as truck 
drivers, etc., steal them. The barrels 
should be located conspicuously 
where they will always be readily 
accessible and so distributed as to be 
within 50 ft. in the event of a fire. 
Buckets should be hung on hangers, 
or set on brackets or shelves, so that 
their upper rims will not be higher 
than 5 ft. or less than 2 ft. from the 
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floor. On the Chesapeake & Ohio 
they are mounted on the lid covering 
the fire barrel. 

Where someone is on duty at all 
times and it may become necessary 
to reach a second story or roof for 
fires in birds’ nests or flue fires, the 
use of a 214-gal. soda-and-acid fire 
extinguisher is recommended. If the 
building is not heated all of the time, 
the extinguisher must be kept in an 
electrically heated frost-proof box 
to prevent freezing. 

Such extinguishers should be 
mounted near the door where they 
can be seen and reached easily by 
anyone entering the station. These 
extinguishers must be discharged 
and recharged once every year. It is 
a good plan to have someone dis- 
charge it who might be called on to 
use it in the event of a fire, because 
it is remarkable how many people 
who see such extinguishers every 
day, do not know how to discharge 
one without wasting most of the con- 
tents. 

If gasoline, grease or oil is stored 
in any quantity in the building it 
should be protected by a foam-type 
2'%-gal. capacity extinguisher. This 
extinguisher must be protected from 
freezing and must be discharged and 
recharged once a year. It should be 
located near the entrance and in 
plain view. 

The most satisfactory extinguisher 
for all purposes, except electrical and 
oil fires, appears to be the pump-type 
extinguisher. Such extinguishers 
can be purchased very reasonably 
when made of galvanized iron. They 
should have good brass pumps and 
be coated inside to prevent rusting. 
One manufacturer will, for a nominal 
sum, convert old soda-and-acid or 
foam-type extinguishers to the pump 
type, which includes a copper tank 
that does not rust out. These ex- 
tinguishers come in 2%, 3 and 5 gal. 
sizes and can easily be prevented 
from freezing by the use of calcium 
chloride. They do not have to be 
recharged except after use and can 
be filled and used as often as needed 
in case of use at a fire. They shoot 
a stream 30 to 40 ft. high which is 
a feature often needed when fight- 
ing roof fires. 

Following is a formula to use to 
prevent freezing, from which the 
necessary solution can be prepared 
by the agent or section forces. This 
will save the time of a supervisor in 
going over the road with recharges 
once each year to fill the soda-and- 
acid type of extinguishers: 

To prepare a 214-gal. extinguisher 
against freezing at 10 deg. below 
zero one should use 74 |b. of calcium 
chloride, first filling the extinguisher 
with 2 gal. of warm water; then add 
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the calcium chloride and dissolve 
thoroughly. Finally, add one table- 
spoon full of lime and dissolve. 

I do not enthuse particularly about 
riser pipes with hose attached for 
freight houses, especially where 
there is a city fire department. Water 
barrels or other first aid equipment 
are good enough for small fires or 
to hold a fire in check until the fire 
department arrives. If the fire oc- 
curs after the men have stopped 
work everything is locked up. I 
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would, therefore, rather have a fire 
hydrant outside, with hose in a house 
or on a reel, than a dozen riser pipes 
inside where they cannot be reached. 
In other words, the best plan is one 
that works. Asa result of fires there 
are often delays to operation that 
cause greater loss than the loss to 
the building, all of which justify the 
existence and maintenance of a fire 
protection organization and of well 
organized local means for fire protec- 
tion on every railroad. 





“It's Up to You” 


THAT “Safety First” is not a mean- 
ingless slogan to some of the men in 
the maintenance of way department, 
but is a matter of real concern to them 
is indicated by a plan which has been 
followed for some time by W. P. 
Hesterly, a section foreman on the 
Southern Pacific at Lufkin, Tex., and 
his gang. Because of the fidelity with 
which safety-first practices are ob- 
served, this gang has now worked 
200,000 man-hours or more than 10 
years without a reportable injury. 
This gang, consisting of the fore- 
man and 6 men, is assigned to the sec- 
tion at Lufkin, which includes a yard 
containing 50 switches and 6 miles of 
main line. Lufkin being the district 
headquarters, the scope of the work 


of the gang goes considerably beyond 
track maintenance proper, since the 
men are often called on to lend assist- 
ance to the water service, bridge and 
building, telegraph and telephone, and 
mechanical departments. In addition, 
it accompanies the supply train on its 
periodic trips over the 230-mile dis- 
trict between Houston, Tex., and 
Shreveport, La., to load scrap rail and 
other materials. It is obvious, there- 
fore, that this gang is exposed to a 
greater variety of hazards than ordi- 
narily falls to the lot of a gang that 
is engaged solely on track mainte- 
nance on a limited territory where it 
is familiar with every condition. 
Various expedients, such as discus- 
sions of safe practices and of the spe- 





PIECES 
Reproduction 
of the Placard 
Posted for the 
Gang at Lufkin BLADE OR 





DON'T STRADDLE THE BAR WHEN LINING TRACK 
DON'T USE A SPIKE MAUL TO STRIKE A CFISEL OK OTHER TOOLS 

DON'T SMOKE IN THE TOOL HOUSE OR ON A MOTOR CAR 

DON aa THE HEEL OF THE CLAW BAR TO FORCE. IT UNDER A SPIKE 


DON'T PULL ON A TRACK WRENCH WHILE STANDING ASTRIDE A RAIL 
DON'T WAIT UNTIL A TRAIN IS NEARLY ON YOU = GET OFF THE TRACK 
WHILE ALTOGETHER - YOU MAY STUMBLE AND THEN BE REMOVED IN 
DON'T LOOK AT A CHISEL WHILE A BLOW IS BEING STRUCK, THE HAM- 
MAN EXCEPTED 


DON'T LEAVE THE BAR IN A JACK AFTER A LIFT HAS BEEN MADE 
DON'T LEAVE yoy OR OTHER SHARP ELGE TOOLS LAYING WITH THEIR 
E UP 


DON'T SHARPEN ANY TOOL WITH THE BLADE OR POINT TOWARDS YOU 
DON'T FAIL TO REPORT ALL INJURIES, NO MATTER HOW SMALL 

DON'T USE DEFECTIVE TOOLS OF ANY KIND 

DON'T WALK ON OR BETWEEN TRACKS WHEN OFF DUTY; IT IS DANGEROUS 


THE STORES DEPARTMENT FURNISHES EVEKYTHING 
NEEDED TO WOKK WITH EXCEPT EYES, ARMS, 
HANLS, FEET AND LEGS. 


IT's UP TO You 
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BE CAREFUL 
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cial safety rules which are issued 
from time to time, talks on safety and 
other educational methods had been 
employed in teaching safe practices. 
One day Mr. Hesterly posted a large 
placard bearing the caption, It’s Up to 
You, a copy of which is shown, in a 
prominent place in his tool house. 
This placard contained a special list 
of “Don'ts,” which had not been in- 
cluded specifically in the safety rules 
which had been issued. 

These “Don’ts” made such an ap- 


‘ peal to the men in the gang that they 


immediately made an agreement 
among themselves, and insisted that 
the foreman become a party to it, to 
assess a fine of one penny against 
every violation of any of the prohibi- 
tions, the penny to go to the man who 
caught the other fellow breaking any 
of the rules thus laid down. For the 
first few days pennies changed hands 
rather freely, but the cumulative 
effect of keeping these items upper- 
most in the minds of the men soon 
became apparent as the exchange of 
pennies slowed down. It is with con- 
siderable satisfaction that Mr. Hest- 
erly reports that no occasion has been 
found to assess a fine for months. 

In discussing this matter, Mr. 
Hesterly disclosed that on the 230- 
mile district between Houston and 
Shreveport, upon which there are 29 
sections, there has not been a report- 
able accident in the maintenance of 
way department for more than four 
years. He attributes this enviable rec- 
ord largely to the interest in safety 
matters shown by the roadmaster, H. 
G. Kornegay, who keeps the subject 
constantly before his organization by 
means of circulars, safety meetings 
and personal talks with his men. 





Norfolk & Western 
Track Awards 


CONTINUING a practice of more 
than 45 years standing, the Norfolk 
& Western again carried out an an- 
nual track inspection in 1936, and, 
as a result, awarded cash prizes total- 
ing $2,090 to 83 foremen for general 
excellence in the condition of their 
territories. According to, the ratings 
established, the condition of the tracks 
on the road as a whole in 1936 was 
equal to the high standard established 
in 1935, when, on the basis of the re- 
sults of the annual inspection, the 
tracks were found in a more favorable 
condition than at any time since an- 
nual inspections were inaugurated. 

As in past years, the inspection was 
made by separate committees on line 
and surface, switches and frogs, 
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ditches and roadbed, right-of-way, 
and on station grounds and road 
crossings, and first, second, third and 
fourth prizes of $40, $30, $20 and 
$10, respectively, were awarded, with 
a few minor exceptions, to foremen 
on each roadmaster’s district. On the 
basis of 10 as perfect, the system rat- 
ing in 1936 was established at 9.27, 
the same as that in 1935, one hun- 
dredth higher than in 1934, and two 
hundredths higher than in 1933. On 
the same basis of 10 as perfect, the 
highest division rating, 9.39, was giv- 
en to the Roanoke terminal, while the 
second highest rating of 9.35 went 
to the Scioto division. 

The highest rating ever given to a 
roadmaster’s district, 9.41, was 
awarded to the Vera-Cincinnati dis- 
trict of the Scioto division, which 
showed an improvement of five hun- 
dredths over the rating which it re- 
ceived in 1935. The Roanoke-Wal- 
ton district of the Radford division 





A Track Inspection on the Norfolk & 
Western in 1892 


and the Clinch Valley line of the Po- 
cahontas division tied for second dis- 
trict honors, each with a rating of 
9.40. 

Section foremen A. C. Davis, on 
the Pocahontas division, at Tazewell, 
Va., and Ernal McCann, on the Sci- 
oto division, at Sardinia, Ohio, both 
consistent winners in the annual track 
competition in recent years, tied for 
first section honors with the rating 
of 9.49. The other foremen who re- 
ceived the highest ratings on their 
respective divisions or terminals were 
A. Zimmerman, Norfolk terminal, 
with a rating of 9.44; C. W. Jamer- 
son and S. H. Stanley, Norfolk di- 
vision, each with a rating of 9.45; E. 
D. Ramsey, Shenandoah division, 
with a rating of 9.42; B. H. Tinsley, 
Roanoke terminal, with a rating of 
9.42; and W. M. Catron, on the Rad- 
ford division, with a rating of 9.46. 


Curve Lubrication 


(Continued from page 27) 


and also from the greater life of ties 
that is realized where regaging is 
obviated and the interval between 
rail renewals is materially increased. 

In curve territories where the life 
of the high rail is fairly long, and 
it is questionable whether rail and 
flange lubrication will be economical 
from a rail-saving standpoint only, 
the additional economies resulting 
from the reduction of flange friction 
on the high rail in curves will fre- 
quently warrant the installation of 
track lubricators. For example, the 
motive power and operating depart- 
ments on a number of railroads have 
become interested in track lubrica- 
tion because of the economies re- 
sulting from decreased flange wear 
on locomotive, tender and car wheels, 
the ability of locomotives to run 
around sharper curves more easily in 
yard tracks, decreased derailment 
hazards, higher train speeds with 
safety, increased tonnage ratings 
through lubricated territories where 
curvature governs such ratings, or 
decreased fuel consumption. A num- 
ber of instances have been cited 
where helper service has been dis- 
continued since curve territories were 
lubricated. Reports show that the 
increased life of locomotive wheels, 
due to reduction in flange wear often 
warrants rail and flange lubrication 
without even considering the saving 
in rail wear. 

There are few definite figures 
available covering the economies re- 
sulting from increases in tonnage 
ratings that were brought about en- 
tirely by rail lubrication, but the 
indications are that increases in ton- 
nage ratings of as much as 10 per 
cent may be realized from rail lubri- 
cation alone. Tests to determine in- 
creased tonnage ratings are in pros- 
pect, as well as tests of increased 
train speeds and decreased fuel con- 
sumption due to rail and flange lubri- 
cation. 

There is no question but that the 
reduction of flange friction by lubri- 
cation greatly decreases the tendency 
of wheels to climb the outside rail, 
and that rail lubrication affords 
much smoother and safer operation 
of high speed trains around curves. 

It has been demonstrated, however, 
that the great reduction in high rail 
derailments on certain carriers would 
warrant the cost of the rail and flange 
lubrication many times over. Thus, 
in border line cases, where rail lubri- 
cation may just about pay for itself, 
when compared to the saving due to 
increased life of high rail in curves, 
these additional advantages warrant 
the installation of lubricators. 











What's the Answer? 


When Joint Bars Are Reformed 


When joint bars are reformed, should they be crowned 
at both the top and bottom, or at the top only? Why? 


Not Economical 


By E. L. Branp 
Division Engineer, St. Louis-San Fran- 
cisco, Tulsa, Okla. 


From a rather extended experience 
in building up rail ends and recondi- 
tioning rail joints, I feel assured of 
the economy of reforming joint bars 
to compensate for the wear between 
the top of the bar and the under side 
of the rail head. On the same basis, I 
fail to see the economy of crowning 
the bottom fishing surfaces. It has 
been my observation that when a 
joint bar has worn to the extent that 
it is necessary to build up or reform 
the bottom, it has reached the point 
where it is of little use in either sup- 
porting the rails or maintaining a 
satisfactory riding condition of the 
track. Furthermore, at this stage it is 
almost impossible to keep the bolts 
tight on the joint bars. 


At Top Only 


By G. M. MAGEE 


Assistant Engineer, Kansas City Southern, 
Kansas City, Mo. 


Primarily, the purpose of joint bars 
is to hold the abutting rail ends to 
the same elevation and, in addition, to 
connect them in such a way that the 
rails will act as a continuous girder 
in distributing the wheel loads over 
the supporting ties. Rail deflects 
downward, forming a_ depression 
curve under the wheel loads, thus de- 
veloping what is termed a positive 
bending moment. Between the wheels, 
esnecially if they are spaced a con- 
siderable distance apart, the rail 
curves upward, forming a “hump,” 
and develops a negative bending mo- 
ment. The negative moment is much 


smaller than the positive moment, 
usually less than half. It is to be ex- 
pected, therefore, that the wear on the 
joint bars will be most pronounced 
from the positive moment. 

With positive bending moment, the 
wheels being at or near the joint, the 
rail ends tend to depress and form 
an angle with each other. The joint 
bars, if straight and tight fitting, tend 
to hold the running surfaces of the 
abutting rail ends in the same plane. 
Obviously, the rails will bear down 
on the top of the bars near the rail 
ends and upward on the base of the 
bars near the ends of the bars. Be- 
cause the bars are not as stiff as the 
rail, the length of the bearing at the 
top of the bars near the rail ends is 
shorter than at the bottom of the bars 
at their ends, especially for six-hole 
bars. The total bearing pressure on 
the top of the bars, acting downward, 
is equal to that on the bottom of the 
bars, acting upward, but since the 
bearing area at the top is much 
smaller than that at the bottom, the 
intensity of the pressure at the top 
is much greater. It is also intensified 
by the impact from the car wheels as 
they pass over the joint gap, par- 
ticularly if the rail ends are battered. 
The result of these factors is that 
there is much more wear on the top 
of the bars and on the fishing sur- 
faces under the rail head close to the 
joint than there is on the bottom of 





Send your answers to any of 
the questions to the What's 
the Answer editor. He will 
welcome also any questions 
you wish to have discussed. 





















To Be Answered in March 


1. What causes soft spots in the 
roadbed? How can they be prevented? 

2. What is a paint drier? How 
does it affect paint? Should it be used 
with a bridge paint? If not, why? If 
so, are there any precautions to be 
observed? 

3. Should adzes be sharpened on 
a grindstone or on a tool grinder? 
Why? 

4. What stock of materials should 
a building gang carry on its supply 
cars? 

5. How does one determine the 
distance between frog points when in- 
stalling a crossover between straight 
tracks? On a curve? When the frogs 
are not of the same number? 

6. What causes noises in steam 
coils and radiators? How can they 
be prevented? 

7. Is a hewed tie or a sawed tie 
better? Why? Does the kind of wood 
or the treatment make any difference? 

8. Where the pins of a pin-con- 
nected bridge become worn, what 
methods can be employed to take up 
the slack or otherwise overcome the 
condition? 





the bars near the ends and on the fish- 
ee at those places. 

With negative bending moment, 
a bid the rail is humped at the joint 
between two car wheels, the rails bear 
upward on the bottom of the bars 
near the rail ends and downward on 
the top of the bars near their ends. 
Owing to the lack of impact, how- 
ever, and the smaller magnitude of 
the negative moments, the resultant 
wear is seldom appreciable. 

These facts make it apparent that 
the least wear occurs at or near the 
quarter points of the bars, where it 
is caused principally by the wave ac- 
tion of the rail and the movement of 
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the rail in the bars during changes 
in temperature. It is also apparent 
that the wear at the ends of the bars 
is relatively small, and that the great- 
est wear is on the under side of the 
rail head near the joint and on the 
top of the bars where they contact 
this part of the rail. 

For these reasons, when joint bars 
are reformed, to obtain a proper fit 
it is necessary that they be crowned 
only at the top near the center and 
that the remaining portions of the 
bars be brought to the original sec- 
tion, or uniformly higher to the 
extent that the rail wear justifies. The 
amount of crown to be applied should 
be determined by the amount of rail 
wear. Usually this will not exceed 
1/32 in., although in extreme cases 
as much as 1/16 in. may be necessary. 


Do Not Use on New Rail 


By ASSISTANT ENGINEER MAINTENANCE 
or Way 


Reformed bars were first offered to 
the railways without any crown, for 
use with new or sawed rail. The idea 
of crowning the bars and not sawing 
the rails followed immediately, since 
it was becoming the practice to com- 
pensate for rail batter by welding. 
The need was at once recognized for 
full corrective measures, and of pro- 
viding tight fitting joint fastenings to 
raise and hold the rail before weld- 
ing. Later experience has shown that 
by putting the bars through the 
routine of heating, reforming bolt 
holes and quenching, it is possible to 
furnish bars which will meet specifica- 
tions as rigid as those under which 
new bars are accepted. 

Bars were first offered with a tri- 
angular crown, that is, with an apex 
1/32 or 3/64 in. high at the center 
of the bar, the top sloping to the 
original height at the ends. As it be- 
came generally recognized that most 
of the wear occurs between the inner 
bolt holes, a shorter crown, shaped 
to meet the average requirements, 
was devised. Later, a bar with a cir- 
cular crown was offered. Bars of the 
head-free type assure a more precise 
fit, because they make their contact 
in the fillet where wear does not oc- 
cur with bars of the usual fishing-fit 
design. On the other hand, the con- 
tact area is small and wear may ac- 
cumulate more rapidly than on bars 
of more common design. So far as 
our experience goes, however, the 
head-free type of reforming seems to 
fit our needs. Recently, we have been 
offered a bar which is reformed with 
controlled bearing features, which 
seems to have merit. Practically all 
of the foregoing bars are made 1/64 
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in. oversize with respect to height, to 
compensate for any slight wear that 
may have occurred on the fishing sur- 
faces between the bar and the base of 
rail. 

Briefly, a crowned bar should not 
be used with new or cropped rail. 
When used with worn rail, it should 
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as nearly as practicable make contact 
with all points where contacts are 
made by new bars, at the same time 
providing sufficient latitude for the 
necessary take up. When bars are re- 
formed they should be full height, for 
which reason it is well to specify an 
oversize in this dimension of 1/64 in. 


Setting a Motor Car Off 


W hat precautions should be observed in setting a motor 
car off the track, to avoid personal injuries? 


Stop the Engine 


By C. L. Fero 


Supervisor of Work Equipment, Boston 
& Maine, Boston, Mass. 


In these days of reduced forces, the 
so-called standard section motor cars 
which were purchased when section 
gangs averaged six to eight men, are 
entirely too heavy to be handled with 
safety by today’s section gangs of 
two or three men. Most of the cars 
purchased prior to 1930 weigh about 
1,000 Ib. When it becomes necessary 
to remove such a car from the track, 
except at a road crossing or a motor- 
car setoff, with two or three, or even 
four, men, the operation is bound 
to be hazardous, and injuries may be 
expected. 

Obviously, one solution to this 
problem is lighter cars, but until the 
heavier ones can be replaced with 
lighter units, setoffs at frequent in- 
tervals will tend to avoid the neces- 
sity for removal on open track. To 
be effective, a motor-car setoff should 
be provided with a platform between 
the rails, of sufficient height and 
length to permit the car to be turned 
by lifting the rear or light end only. 
On the other hand, so large a number 
of platforms as might be necessary 
for this purpose would obviously be 
objectionable. The need for them 
could be eliminated by providing each 
car with a light-weight, collapsible 
turntable, better known as a jigger, 
which can be taken apart easily and 
carried on the car. 

Before any motor car equipped 
with a free-running engine is set off 
the track, the engine should be 
stopped, to avoid the possibility of 
accidental clutch engagement or 
tightening of the belt, revolving the 
driving axles and wheels, in which 
clothing might become entangled or 
hands or other parts of the body 
might be caught and injured. Further- 
more, every man in the gang should 
be assigned a certain corner or lift- 
ing location, which he should always 
occupy when lifting the car from 


the track. This arrangement will re- 
sult in better team work, which 
should tend to reduce personal in- 
juries. 

Many serious personal injuries 
have resulted, when setting motor 
cars off the track, from the practice 
of allowing men to lift on the side 
of the car and walk backward. This 
is a practice that should never be per- 
mitted. Many of the injuries which 
occur during the removal of motor 
cars can be avoided if the men are 
instructed properly by the foreman 
in the procedure they should follow, 
and if the instructions are enforced. 


Injuries Avoidable 


By O. H. CarPeNnTER 


General Roadmaster, Union Pacific, 
Cheyenne, Wyo. 


While the handling of motor cars 
to and from the track has always been 
a fertile source of personal injury, 
most of them belong to the avoidable 
class, if proper methods of handling 
are employed. The fact is that this 
is a routine task that is performed 
every day, and every one in the gang 
is so familiar with it that he is too 
often led to the mistaken belief that 
no danger is involved, until sooner or 
later unsafe practices creep in and 
are not corrected until an injury oc- 
curs. 

Different forms of car landings are 
used on different roads, including 
portable turntables or other devices 
for setting the car off the track. We 
use landings of earth and ballast, 
built up to the top of the rail with 
ballast filled between the rails. With 
this system the ballast tends to settle 
down and away from the rails as a 
result of the vibration from traffic, 
for which reason it is necessary to 
keep the ballast filled in and trimmed 
properly so that the car can be re- 
moved easily. Doing this also pre- 
vents damage to the car from bump- 
ing the wheels against and over the 
exposed rails. 
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Where the landing is in proper con- 
dition, four men are sufficient to re- 
move a car from the track. Two men 
should lift the rear of the car and 
swing it around off the track while 
the other two put their weight on the 
front end to help balance it. After the 
car has been swung around at right 
angles to the track, the two men at 
the rear should each move to the side 
and push against the rear safety rail- 
ing while the two men in front push 
against the front safety railing. In 
this way the car can be moved from 
the track onto the car landing. 

If the car is a heavy extra-gang car 
or a trailer, more men will be re- 
quired to handle it. It is usually best 
for the supervisor and foreman to 
work out the best method of handling 
such cars. In any event, every man 
should be assigned his place and be 
taught just how the car is to be 
handled, and the method and assign- 
ment should not be changed. Before 
starting to take a car off, all heavy 
tools, the water keg and any materi- 
als carried on the car, particularly 
those that might fall off, should be 
removed from the car. 

One of the most frequent causes of 
injury arises because men walk too 
close to rolling wheels and get their 
toes under them while pushing the 
car from the track, or when pushing 
it along a track where ballast has 
been unloaded, at road crossings and 
at station platforms, and is level with 
the top of rail. 

When necessary to remove a car 
at a place where there is no setoff, 
the front wheels should be lifted clear 
of the rails on the side to which the 
car is to go. The rear end is then 
swung around, and the front wheel 
lifted over the rail. Care must be 
exercised, especially with high rail, to 
avoid mashing fingers between the 
lifting handles and the top of rail. 


Use Setoff Landing 


By SUPERVISOR OF TRACK 


Our cars are taken from the track 
only at regular setoff points, which 
are constructed of second-hand tim- 
bers at right angles to the rails and 
lead to an earth fill for a landing. A 
portable turntable is carried on each 
car, consisting of a center pivot, a 
cross member swinging on this pivot 
and two side members which are held 
at gage distance apart. These side 
members come to a feather edge at 
one end and are turned up at the 
other to form a wheel stop. 

The motor car is easily run onto 
this device when the side members 
are placed over the rail, and when 
fully on it balances and can then be 
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turned on the pivot. After it is swung 
90 deg. the car is backed off onto the 
timber rails and run to the earth land- 
ing. Every man has an assigned posi- 
tion and must see that the car is kept 
balanced at all times. 


A Place for Every Man 


By SUPERINTENDENT OF WorK EQUIPMENT 


It is of first importance that every 
man handling a motor car have a clear 
understanding of what is to be done 
and just what is expected of him, or 
personal injuries are almost certain 
to occur when a motor car is being 
set off the track. While injuries 
that occur in handling motor cars to 
and from the track are numerous, 
they are seldom fatal, and the im- 
portance of their control is too often 
overshadowed by the more spectacu- 
lar accidents in connection with col- 
lisions and derailments. > 

Injuries from handling motor cars 
include crushed feet, broken legs, 
strains, hernia, etc. As a rule, the 
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cause is disposed of by charging 
clumsiness on the part of the injured 
man. Invariably, however, it can be 
traced to lack of understanding or of 
co-ordination in the handling of the 
car. Such accidents are wholly un- 
called for and can easily be eliminated 
by proper training and ordinary care. 
Every man who is to take part should 
be given an assignment and it should 
be understood definitely what he is 
to do. Others in the gang should 
stand aside and take no part in the 
operation for they will not only inter- 
fere with the handling of the car but 
increase the probability of injury by 
force of numbers and the confusion 
of getting in each other’s way. Car 
setoffs, when properly constructed 
and maintained, minimize the hazards 
connected with handling cars to and 
from the track. 

It is common practice in large 
gangs to lift cars bodily from the 
track. This may be all right where 
there is a perfect understanding by 
all of the men involved. It is a 
dangerous practice without this 
definite understanding. 


Designing an Exhaust System 


How should the exhaust system from an internal-com- 
bustion engine be designed and installed? 


Avoid Back Pressure 


By C. R. Know tes 


Superintendent Water Service, Illinois 
Central, Chicago 


In general, the exhaust system of 
an internal-combustion engine con- 
sists of a muffler, which is part of the 
engine, and an exhaust pipe extend- 
ing through the roof or the side of the 
building. More elaborate systems are 
sometimes necessary, depending on 
the location of the engine. Exhausts 
from  internal-combustion engines 
should include a muffler, which is 
usually a large, cast-iron vessel lo- 
cated immediately adjacent to the 
engine. The exhaust gases are dis- 
charged into the muffler and thence 
piped to the atmosphere. The sharp 
report of the exhaust is thus reduced 
by converting it into a muffled sound, 
as the name of the device implies. 

The exhaust makes more or less 
noise, even with the muffler, and 
where this is objectionable it is some- 
times necessary to muffle the noise 
further by piping the exhaust into 
an underground pit, which is usually 
effective by eliminating practically all 
of the remainder of the sound of the 
exhaust. 

It is important that the exhaust 


pipe be of sufficient size to avoid back 
pressure which, obviously, would act 
to reduce the efficiency of the engine. 
The size of the exhaust pipe should 
be not less than that of the exhaust 
outlet of the muffler. Where it must be 
of considerable length or contains a 
number of bends, it should be one or 
more pipe sizes larger than the muf- 
fler outlet. It is of special importance 
that all exhaust connections be tight, 
because of the danger of monoxide 
gas poisoning, particularly in closed 
rooms. 

It should not be overlooked that 
considerable heat is transmitted to 
the exhaust pipe by the exhaust gases, 
for which reason proper precaution 
should be taken to prevent fire where 
the exhaust passes through walls, 
ceilings or roofs which may be con- 
structed of inflammable materials. 


Two Considerations 


By Water SERVICE INSPECTOR 


Among the considerations in de- 
signing an exhaust system for an in- 
ternal-combustion engine, two are of 
the highest importance, namely, to 
avoid leakage and to insure free and 
rapid escape of the waste gases. Leak- 
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age always carries the possibility that 
the pump-room attendant or repair- 
men may become the victims of gas 
poisoning, while in some cases there 
may be a sufficient accumulation of 
explosive gases to cause trouble. 

Free discharge is necessary to re- 
lieve the engine from back pressure. 
This implies an exhaust pipe of ample 
size, free from bends or elbows. If 
these are necessary or if the pipe must 
be unduly long, it may be desirable to 
increase its size to reduce friction and 
the resistance set up by the bends. 

Care should be exercised, however, 
not to select a pipe too large for the 
purpose, and to protect it from low 
temperature. A large pipe allows the 
gas to expand as it leaves the muffler 
and this action tends to continue as 
it approaches the outlet. When a gas 
expands rapidly it cools, so that a 
pipe of too great diameter or ex- 
posure to low temperature tends to 
cause rapid cooling. This results in 
the condensation of oils and in de- 
posits of soot in the exhaust line, 
which may give rise to backfiring, 
but in any event are highly unde- 
sirable. 

I have not mentioned the exhaust 
pot or the engine connections, as these 
are worked out by the manufacturer, 
so that, in general, the design of the 
exhaust system begins at the outlet 
to the muffler. The important things 
are to avoid leakage and get the ex- 
haust to the atmosphere with the least 
resistance, at the same time keeping 
the system balanced. 


Allow No Leakage 


By ENGINEER OF WATER SERVICE 


In designing an exhaust system, the 
most important consideration is to 
have the exhaust chamber of ample 
size and the pipe leading from it of 
large diameter, to insure free and 
rapid dispersion of the waste gases. 
Where the ceiling of the engine room 
is quite high, it will be better to put 
an elbow in the exhaust pipe and dis- 
charge to the atmosphere horizontally 
at a reasonable height above the 
ground. In this case the pipe should 
be two inches longer than the straight 
pipe to compensate for the friction at 
the elbow. The exhaust chamber or 
pot should set on a secure foundation 
and all connections should be made 
carefully, allowing no chance for leak- 
age of the foul gases, which are 
usually heavier than air. 

Distillate or other petroleum prod- 
ucts are now used almost universally 
for the semi-Diesel type of internal- 
combustion engines commonly em- 
ployed for pumping water and for 
other railway purposes. While these 
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do not liberate fumes that are as 
volatile as those from gasoline it is 
desirable nonetheless to provide good 
ventilation to insure their rapid dis- 
posal. 

Ordinarily, an engine of the semi- 
Diesel type, when maintained prop- 
erly, discharges very little fumes 
other than those that are taken care 
of by the exhaust chamber and stack. 
If the engine is allowed to become 
badly worn or out of adjustment, the 
fumes liberated into the engine room 
may become highly concentrated. The 
revolving flywheels tend to keep the 
air in circulation and thus dispel the 
gases to some extent, but some ac- 
cumulation may occur at the floor 
level and particularly in low places 
adjacent to the engine. 

So far as practicable, it is well to 
construct the engine-room floor 
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slightly higher than the ground sur- 
face, and to provide a small opening 
under the door where the gases may 
escape at the floor level. In an ex- 
treme case, and a comparatively large 
engine room, a motor-driven exhaust 
fan was installed in a 20-in. exhaust 
tube located near the engine with the 
inlet about six inches above the floor 
and the outlet above the roof of the 
building. 

Pump pits or other deep depres- 
sions where men may be required to 
work should not be permitted ad- 
jacent to engines where it would be 
possible for combustion gases to flow 
and remain undisturbed. Where such 
depressions already exist, workmen 
should be cautioned about the pos- 
sible danger of carbon monoxide gas 
poisoning or the accumulation of ex- 
plosive gases. 


How to Renew Bridge Ties 


Is it preferable to renew bridge ties out-of-face or 
individually as they show signs of approaching failure? 
Why? How should the work be organized? 


Prefers Spot Renewals 


By H. AvustILi 


Bridge Engineer, Mobile & Ohio, 
St. Louis, Mo. 


As a matter of economy and con- 
servation of material, I can see no 
justification for renewing bridge ties 
out-of-face when a large percentage 
of them may still be good for a num- 
ber of years’ service. There may be 
cases where the labor cost of installa- 
tion is so high that one is justified in 
making renewals out-of-face when 
the maximum life of the better ties 
is only one or two years. Obviously, 
a decision on this point requires in- 
spection and then cost studies. 

A practical objection to renewing 
individual ties is that, in most cases, 
the new tie has not been fully sea- 
soned and shrunk. For this reason, if 
it is sized to the net dimension of the 
old ties and then shrinks in seasoning, 
it will not carry part of its normal 
load. If, on the other hand, allowance 
is made for future shrinkage in sea- 
soning, temporarily at least, the new 
tie will take all of the load that should 





be distributed to the adjoining ties. 
In practice I have usually followed 
the plan of taking enough of the ex- 
isting ties from one end of the bridge 
to replace the scattered defective ties 
individually, and have then put in 
out-of-face an equal number of new 
ties to replace those that have been 
removed. 


Renews Out-of-Face 


By L. G. Byrp 
Supervisor Bridges and Buildings, Missouri 
Pacific, Poplar Bluff, Mo. 


Regardless of the location or type 
of bridge, when it becomes necessary 
to renew any considerable number of 
ties, say six or more, they should al- 
ways be renewed out-of-face. Other- 
wise it is almost impossible to insure 
smooth-riding track, because when 
new ties are spotted in they almost 
invariably take the load off the ad- 
jacent ties, causing lack of uniform- 
ity in the support of the rail. Further- 
more, within a short time the new ties 
are likely to show signs of cutting, 
and sometimes of crushing, under the 
tie plates and over the stringer or 
chord, as a result of the overload to 
which they are being subjected. 

Obviously, it might be unreason- 
ably expensive to renew all of the ties 
in a long bridge which has only a few 
that are defective. In such cases we 
get around this difficulty by starting 
at some point, say at the end of the 
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bridge, and remove enough ties out- 
of-face to give us the number of sec- 
ond-hand ties required for spotting- 
in. It is for this reason that the mini- 
mum was set at six, for if a smaller 
number is involved there is little bene- 
fit in keeping the new ties together. 
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Another important point is that where 
new ties are applied individually, one 
never has a completely new deck over 
any part of the bridge, or one that 
will ride smoothly, because it is al- 
most impossible to maintain good line 
and surface where this is done. 


Painting Waxed Surfaces 


What methods should be employed in painting floors 
or woodwork that have been waxed? How can the paint 


be made to adhere? 


Takes Patience 
By GENERAL INSPECTOR OF BUILDINGS 


Peculiarly enough, many experi- 
enced painters are not aware that a 
wood surface that has been waxed 
can be painted with success. To do 
so, however, requires some skill and 
a great deal of patience, while the 
cost may be out of proportion to the 
benefits obtained. On the other hand, 
others are unaware that paint will 
not adhere to wax—until they have 
tried it. My recommendation is that, 
unless there is some good reason for 
applying the paint, the surface be re- 
waxed and that the painting be 
eliminated. 

It is possible, however, by using 
proper methods, to remove the wax 
and do a successful job of painting. 
This cannot be done with the remov- 
ers usually employed, for it is cus- 
tomary to apply the wax directly to 
the clean wood or over a stain. When 
this is done an appreciable amount 
of the wax will penetrate well below 
the surface where the remover has no 
effect on it, since it merely cleans 
the surface. Although the ‘surface 
may appear to be clean and free from 
wax, neither paint nor shellac will 
adhere to it. 

Benzine will dissolve the wax, both 
on the surface and in the wood pores, 
but the latter requires the most thor- 
ough scrubbing, which must some- 
times be repeated; merely washing 
the surface will not be sufficient. In 
some cases even repeated scrubbing 
will not be satisfactory, in which 
event the only recourse is to use sand- 
paper until it is certain that bare clean 
wood is exposed. 

If paint has already been applied 
over the waxed surface, or even after 
an attempt to clean it, it will be neces- 
sary to remove the paint before the 
benzine can be used. Needless to say, 
the utmost care should be exercised 
to prevent fire from reaching the 
benzine. Because it evaporates rap- 
idly, the room should be well ven- 
tilated; no fires or other open flames 





should be allowed in the building; 
smoking should not be permitted in 
the vicinity; and the benzine should 
be removed from the building well 
in advance of the passage of trains. 


Must Be Thorough 


By ENGINEER OF BUILDINGS 


This is a real problem, and unless 
one is prepared to do a thorough job 
it will be better to rewax the surface 
rather than to attempt to apply paint. 
Paint will not stick, but will scale and 
peel, so long as any of the wax re- 
mains on or near the surface of the 
wood, and this should be recognized 
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as the most important item in con- 
nection with the proposal to do the 
painting. As usually applied in rail- 
way work, the wax may be expected 
to penetrate well into the pores of 
the wood, and none of the removers 
commonly used will do more than 
wash the surface. For this reason, 
more drastic methods are necessary 
if the painting is to be a success. 

If the surface has not yet been 
painted it should be scrubbed with 
benzine. This is meant literally, for 
an ordinary washing is seldom suf- 
ficient, a thorough scrubbing being 
necessary to remove all traces of the 
wax. It hardly seems necessary to 
say that the most extreme precau- 
tions are necessary to prevent ignition 
of the benzine or its fumes while this 
operation is under way. Because of 
the inflammability of the benzine, and 
the possibility of an explosion, the 
work should never be done in a closed 
room, or in a building in which 
it is necessary to fire furnaces or 
stoves while the work is in progress. 
Smoking should be prohibited also. 

If the painting has already been 
done and the paint is failing, all of the 
paint should be removed and the wax 
cleaned off in the manner already 
described. When it is certain that all 
traces of the wax are gone, the paint 
can be applied in the usual way. . 


How Should Ties Be Delivered ? 


Should ties be delivered in open-top or boxcars? Why? 


Prefers Open-Top Cars 


By J. W. Hrnton 
Section Foreman, Southern, Vance, Ala. 


My experience is that it is safer to 
unload ties from open-top cars than 
from boxcars and the unloading can 
certainly be done at less cost. Even 
where the gangs are small, very little 
time is consumed in unloading from 
open-top cars. When unloading from 
a moving train, the men unloading 
ties can see signs and other stationary 
objects and car therefore, drop the 
ties without damage to them. Further- 
more, ties can be unloaded on narrow 
fills with greater accuracy, and not 
so many of them will roll down the 
slope, from which they must be 
carried back. 

In extremely hot weather, and this 
is an important consideration in this 
section of the country, the men are 
able to breathe more freely in the 
open air than in the heated enclosure 
of a boxcar and are, therefore, less 
likely to be overcome by the heat. 
Again, ties loaded crosswise in an 


open car can be landed in position to 
eliminate an extra handling before 
they are inserted in the track. In most 
cases ties that have been unloaded 
from boxcars must be given this 
extra handling. Taken all in all, the 
advantages are all in favor of deliver- 
ing ties in open-top cars rather than 
in boxcars. 


Less Hazard in Open Cars 


By W. H. Sparks 


General Inspector of Track, Chesapeake 
& Ohio, Russell, Ky. 


Obviously, the type of cars to be 
used for delivering ties will depend 
in large measure on the types that 
are available and other factors, re- 
gardless of their importance, will 
have little effect on the decision. As- 
suming, however, that cars are plenti- 
ful, I would choose flat-bottom gon- 
dolas, of sufficient width to allow the 
ties to be placed crosswise. Ties 
loaded in this manner can be lifted 
over the side of the car with little 
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effort and landed quite accurately 
with little danger of damage. Another 
advantage of open cars is that less 
men are required to unload a given 
number of ties in a given time; in 
other words, the productive effort of 
the men is higher. When unloading 
from boxcars, the ties must be pushed 
out and there is little accuracy in 
unloading them. 

It is more difficult and costs more 
to load ties into box or stock cars 
than into open-top cars at the treat- 
ing plant. In unloading them, there 
is always the hazard of falling ties 
if the train starts or stops suddenly, 
while the men working at the opposite 
ends often interfere with each other, 
for it is practically impossible for 
them to synchronize their movements. 


Finds Many Factors 


By C. D. Turtey 


Chief Tie Inspector, Illinois Central, 
Chicago 


In determining the type of cars to 
be used for shipping ties to the point 
of use, safety, economy, the method 
of unloading and the equipment avail- 
able for non-revenue service should 
all be given consideration. If the ties 
are to be unloaded from cars spotted 
on sidings, and a small section gang 
with an alert foreman is to do the un- 
loading, either box or stock cars can 
be used to advantage, with little 
danger of injury to the men. 

If the ties are to be distributed 
along the track from a work train, 
open-top cars should be used, since 
the men in the cars can get a better 
view of what is going on, and are 
visible to the trainmen. Careful oper- 
ation of the train and strict super- 
vision of the men are necessary to 
reduce the probability of personal in- 
juries. 

From the standpoint of economy, 
open-top cars are more desirable, 
since more ties can be handled in pro- 
portion to the number of cars; that 
is, more men can work to advantage 
in an open-top car than in a boxcar. 
When a work train is involved, a 
larger force for unloading the ties 
will tend to reduce the work-train 
expense. Another opportunity for 
economy will be found in the use of 
cars not in demand for revenue serv- 
ice. For example, coal cars are well 
suited for shipping and unloading 
ties, and there is usually a surplus 
of these cars during the summer 
months, the period when ties are most 
in demand. Stock cars can also be 
used to advantage for shipping ties, 
and are usually readily available dur- 
ing the working season, since stock 
shipments are at the minimum at this 
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time. Not infrequently it is possible 
to load cars in revenue service with 
ties and route them toward their point 
of revenue loading and thus elim- 
inate the large amount of empty-car 
mileage that would otherwise result. 


Load With Empty Movement 


By L. L. Apams 


Engineer Maintenance of Way, Louisville 
& Nashville, Louisville, Ky. 


Several answers are possible, de- 
pending on the viewpoint from which 
the question is being considered. 
From the viewpoint of cost at the 
treating plant, it is much cheaper to 
load ties in open-top cars than in box- 
cars, especially where cranes are be- 
ing used for handling the ties, which 
is the common practice at treating 
plants. In unloading the ties by hand 
for use along the line, it is preferable 
that they be loaded in boxcars, since 
they can be unloaded from cars of 
this type with less danger of personal 
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injury to the men who are handling 
them. Again, there is less danger of 
damage to the ties when they are 
dropped from the door of a boxcar 
than when they are thrown over the 
side of a gondola car. 

Probably the most important point 
to consider is the type of equipment 
that is readily available for making 
the shipments. Treated ties, particu- 
larly if they have been treated with 
creosote, should not be loaded in box- 
cars that are suitable for loading mer- 
chandise, and for this reason it is 
often difficult to obtain boxcars suit- 
able for loading ties. On the other 
hand, coal cars are not affected by 
loading creosoted ties in them, and as 
this type of equipment is usually 
available in greater numbers than the 
boxcars that can be used for these 
shipments, there may be little oppor- 
tunity for making a choice. Consider- 
ation should also be given to using 
equipment that is moving empty in 
the direction of the points where the 
ties are to be delivered, thus avoiding 
extra handling of empty cars. 


Bracing Bents Under Water 


How does one apply sway bracing on a pile bent 
where the cap is so near the water that the brace plank 


cannot be applied above the water? 


Employs a Diver 


By L. G. Byrp 


Supervisor of Bridges and Buildings, Mis- 
souri Pacific, Poplar Bluff, Mo. 


As in many other cases the answer 
depends on varying factors, includ- 
ing the design of the bridge, the depth 
of the water, the strength of the cur- 
rent, whether the water level is uni- 
form or fluctuating, the class and 
density of traffic, and other condi- 
tions. If the bent is only 5 or 6 ft. 
high above the bed of the stream or 
pond, no bracing will be necessary. If 
the height is from 6 to 10 ft. and the 
water disappears during dry seasons, 
a six-pile bent will carry safely until 
low water, when the braces can be 
applied in the open. 

If the trestle is in an important 
track and the bent is more than 10 ft. 
high, the braces should be applied at 
once. If it is submerged continuously 
the best thing is to employ a diver to 
bore the holes, place the brace plank 
and bolt them up. I am aware that 
this is somewhat expensive, but it is 
better and cheaper in the long run 
than to employ makeshift methods 
which are never satisfactory. 

In many cases the bents can be 
stiffened by applying sash braces a 


few feet below the caps and using 
struts between the piles. This should 
not be relied on, however, if the bent 
is more than 12 ft. high and is in a 
high-speed or heavy-traffic main line. 


First-Class Job Best 


By GENERAL Bripce INSPECTOR 


Many ingenious plans have been 
tried out to apply bracing to sub- 
merged bents, but in the main they 
have not given satisfactory re- 
sults. The most common is to bolt 
a brace plank to the outside pile be- 
fore it is driven, hold it in place until 
the cap is applied, and then secure 
the other end. This, of course, does 
not care for the intermediate piles, 
but unless the bent is a high one it 
may add enough stiffness to make a 
passable job. Another scheme is to 
secure a cable at about the point on 
each outside pile where it will be just 
above the bottom and then loop it 
around the remaining piles, drawing 
it taut, after they have been driven. 
If properly done this will add con- 
siderable lateral stiffness to the bent, 
but is is difficult to do the job right and 
if either of the cables slips the whole 
situation is back where it started. 
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If it is intended to do the job right, 
a diver should be employed to apply 
the braces after the bent is driven and 
the cap is in place. Obviously, the 
use of a diver will increase the cost 
to some extent, but no road has many 
cases of this kind, and the aggregate 
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expense for all such structures will 
be but a small part of their total cost. 
Where an experienced diver is em- 
ployed to apply the bracing, one can 
be assured of a dependable job, while 
one is never sure that any other 
method is dependable. 


What Width for the Roadbed? 


What is the proper width of roadbed for single track? 
For double track? Why? What effect does a roadbed 
wider or narrower than this have on track maintenance? 


Ballast a Factor 


By G. S. FANNING 
Chief Engineer, Erie, Cleveland, Ohio 


The proper width of roadbed for 
single track depends entirely on the 
ballast section. On a fill, the roadbed 
should have a berm on each side out- 
side of the toe of the ballast, with a 
minimum width of 18 in. This width 
will take care of any rounding of 
the top of the slope and provides a 
convenient shelf for workmen, tools 
and materials. In cuts, the same width 
of roadbed should be maintained, with 
the side ditches entirely outside of 
this width. 

For double track, the width of the 
roadbed should be increased by the 
distance between track centers. A 
wider roadbed involves an unjustifi- 
able expense. If additional material 
is available for fills it might better be 
placed at the toe of the embankment 
to reduce the slope. In cuts, any ad- 
ditional excavation that may be made 
might, similarly, be made by widening 
the cut at the top so as to stabilize 
the slope. A narrower roadbed than 
that indicated results in loss of ballast 
over the slope of fills, and into the 
side ditches of cuts. In addition, the 
maintenance workmen find no place 
for a foothold. 


Many Variable Factors 


By H. R. CrarKe 


Engineer Maintenance of Way, Chicago, 
Burlington & Quincy, Chicago 


So many variable factors must be 
taken into consideration that I think 
it scarcely possible to set any single 
width of roadbed as the standard or 
proper width. Among the more im- 
portant of these factors are the kind 
of material, the standards of the line 
and the extent to which the roadbed 
may erode. 

Probably the first factor to con- 
sider is that of the standard for the 





line. If the project involves a spur 
track or a light and unimportant 
branch line, a lower standard will be 
adopted and a comparatively narrow 
roadbed would be proper. On the 
other hand, if an important, high- 
speed, heavy traffic line were under 
construction, the standards would 
naturally be higher and a greater 
width of roadbed would be called 
for. 

If the material that is being used 
in the construction of the roadbed is 
of poor quality it is quite probable 
that a roadbed of greater width, with 
easier slopes, would be necessary than 
if the material were stable. Also, if it 
is expected that there will be consid- 
erable erosion, either from wind or 
water, before the roadbed becomes 
fully stabilized and protected by 
vegetation, doubtless it would be wise 
to use a greater width in the original 
construction to provide for the 
shrinkage that may reasonably be ex- 
pected to occur. To establish the 
right standard, each piece of work 
calls for individual study and what 
might be called the general standards 
of the road should be modified to fit 
the condition existing in each partic- 
ular case. 

If the roadbed is too narrow it will 
not be possible to maintain the track 
to the desired standard. Under mod- 
ern traffic a certain mass in the road- 
bed is required to give the necessary 
stability; if this is not present, the 
track will not hold to line and sur- 
face. If the roadbed is too narrow, 
ballast will not be retained in place, 
but will run down over the subgrade 
and over the shoulder. 

A roadbed wider than necessary 
properly to meet the conditions in- 
volves the moving of excess material, 
which is objectionable by reason of 
increased cost. There is also the pos- 
sibility that if the fill is too wide 
some difficulty in drainage may be 
experienced, that would not be en- 
countered if the bank did not have 
excess width. 

Believing that, as stated, each case 
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calls for individual consideration, it 
is obvious that I cannot suggest a sin- 
gle standard, but I would suggest that, 
for even the least important track, 18 
ft. be established as the minimum and 
for important tracks 24 ft., these 
widths to be subject to modification in 
individual cases. These widths are 
for single track; for double track 
they should be increased by the dis- 
tance between track centers, which 
should not be less than 14 ft. in all 
cases. 
Through cuts I consider it ad- 
visable to hold the roadbed to the 
same. width as on fills, the total cross- 
section of the cut to be determined 
by the width of the ditches which 
may be necessary outside of the road- 
bed section. Three feet should be the 
minimum for the width of the ditch, 
and this would need to be increased 
under some conditions where a large 
amount of water has to be handled or 
other unfavorable conditions exist. 


Prefers 20 Ft. 


By J. Morcan 
Supervisor, Central of Georgia, Leeds, Ala. 


So many factors are involved in 
this question that no single answer 
can be given which will cover all cases. 
The kind and quality of material, 
whether the roadbed is in a cut or on 
a fill, the foundation upon which em- 
bankments rest, whether cuts are 
through rock, clay, hardpan or com- 
mon earth, the chances for erosion, 
the drainage conditions and the char- 
acter of the line are some of the mat- 
ters which must be given considera- 
tion. 

A roadbed should be wide enough 
to support the ballast and leave room 
for the handling of maintenance ma- 
terial. By this I mean that there 
should be ample room to get ties and 
rails into and out of the track. To 
do this, a single-track roadbed on em- 
bankment needs to have a minimum 
width of 18 ft., and in cuts, of 20 ft. 

These are minima and refer to 
stable materials. One can scarcely 
venture a suggestion for those where 
a greater width may be necessary, 
because every such case is a special 
one that must be decided on its merits 
in the light of local conditions that 
are imposed. 

It seems pertinent to say that uni- 
formity of width is as essential as 
adequate width, particularly on em- 
bankments. If the roadbed is al- 
ternately wide and narrow, the sur- 
face will be affected adversely, for a 
fill that is overwide tends to hold 
moisture, while places that are too 
narrow fail to support the track 
in the proper manner. 
























Woodings Improves 
Triflex Spring 


THE Woodings-Verona Tool Works, 
Verona, Pa., has introduced an im- 
proved design of its Triflex spring, 
which embraces several improvements 
over the older design while retaining 
the original basic principle. As in 


the first design the object is to offer 
a means of providing a high reactive 
spring pressure on track bolts, to- 





The New Triflex Spring 


gether with a means of affording an 
accurate measure of the tension so 
produced. 

In the original design this was ac- 
complished by forging a small chan- 
nel section into a flat arch with a 
short reverse curve at the crown that 
is convex downward, this arch spring 
being so proportioned that the de- 
sired tension is attained when the sof- 





ANGLE BAR 


New Products Of 
the Manufacturers 


said to fit standard AREA joint as- 
semblies without any change in bolt 
lengths. They are made of alloy 
steel. 

Among the advantages claimed for 
the new design is a higher spring 
reaction. In addition, it provides a 
longer travel from free height to con- 
tact, and a better bearing of the nut 
on the top of the spring, which re- 
sult in a reduced frictional resistance 
to the turning of the nut, and there- 
fore require a minimum of wrench- 
ing in application or removal of the 
bolts. It is claimed, also, that the 
device provides a wider distribution 


‘of bolt stresses to the joint bars, thus 


holding them more effectively in po- 
sition to function properly. 


Lock-Thread Track 
Bolts Gain Acceptance 
FOLLOWING extended _ service 


tests, a number of roads are now 
employing Dardelet track bolts in 
considerable quantities for rail joint 
assemblies. One large western road 
has adopted this type of bolt as 
standard, after finding through ex- 
tensive tests that this fastening, for 
its particular track and traffic re- 
quirements, produces better joint 
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Start—Bolt Tension Zero 





fit of the convex curve has been 
brought in contact with the face of 
the joint bar. In the new design these 
springs are formed by shearing short 
pieces from a special rolled bar of 
such section as to provide the desired 
arch contour, a thickening at the mid- 
dle of the span serving the same func- 
tion as the reverse curve in the old 
design. These springs are 2 in. wide 
by 4,5; in. between supports and are 
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Finish—Fixed Tension 













conditions than standard U. S. 
thread bolts, reduces maintenance 
expenses, and is more economical in 
first cost than the standard bolt 
assembly. 

The Dardelet bolt and nut as- 
sembly, which is of the self-locking 
type, is similar in character to the 
standard bolt and nut assembly ex- 
cept for the thread design, which 
is of a modified square type with a 
locking slope at the root of the male 
thread which rises toward the point 
of the bolt, and a corresponding 
slope on the ridge of the female 
thread. When not under load, the 
nut is finger free, but while in 
engagement with the work the op- 
posed sloping faces of the thread 
are wedged against each other in an 
axial direction by the bolt tension, 
in which position they are securely 
locked together. 

The road, which has standardized 
on the Dardelet track bolts, first be- 
gan tests of these bolts in 1930, 
when a small installation was made 
in a section of main-line track. Re- 
sults with this installation appeared 
so favorable that two track miles of 
main-line joints were equipped with 
the bolts in 1931. At the same time, 
two additional miles of track in the 
same vicinity were fitted with new 
standard U. S. thread boiis of the 









The Bolts and Nuts 
on This Track Joint 
on the New Haven 
Have Dardelet 
Threads 
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same diameter for comparative pur- 
poses. 

Frequent inspection of these track 
joints and bolt assemblies over a 
period of three years, all under the 
same general track and traffic con- 
ditions, showed that the locking 
thread bolts remained tight longer 
than did the standard thread bolt 
assemblies. Coupled with this bet- 
ter performance of the locking 
thread bolts was the fact that their 
first cost was less than that of the 
standard thread bolt assemblies. 
These facts led the road to specify 
Dardelet bolts for all of the 100-Ib. 
rail which it laid in 1935, and again 
for its entire rail requirements for 
the year just closed. 


Introduces New 
Locomotive Crane 


THE Industrial Brownhoist Corpora- 
tion, Bay City, Mich., has recently 
added a new model, known as No. 9, 
to its line of Diesel and gasoline pow- 


Railway Engineering «= Maintenance 

features have been incorporated in 
this model. Among these are a two- 
speed hoist mechanism; four travel 
speeds embodying a top speed of 15 
miles per hour; and a helical worm- 
gear drive which is mounted on anti- 


friction bearings and runs in an oil 


bath. In addition the crane crab and 
engine are mounted on a one-piece 
steel casting, the travel gears under 
the car operate in oil-tight cases, and 
the design is such that when the crane 
is traveling the crab is disengaged. 


Improvements in 
Fairmont “59” Car 


FAIRMONT Railway Motors, Inc., 
Fairmont, Minn., has made a number 
of additional improvements in its 
Model “59” one- and two-man inspec- 
tion car, the improved model being 
designated as series “C”. The ”59” 
car was first introduced in 1931 and 
a number of improvements were de- 
scribed in Railway Engineering and 
Maintenance for September, 1934. 




















The Industrial 
Brownhoist No. 9 
Locomotive Crane 


ered locomotive cranes. The new 
model is a heavy-duty crane having a 
capacity of 40 tons when in free-run- 
ning order and of 50 tons with out- 
riggers in place. 

In order to assure low operating 
costs, ease of operation and flexibility 
of travel, a number of noteworthy 















This car has now been equipped with 
Timken bearings in all five axle boxes, 
double rows of rollers on a single 
long axle s’eeve or inner race, no-lug 
thrust collars, and covered, under- 
slung oil cups which are readily acces- 
sible through the spaces between the 
wheel spokes 






The Fairmont ‘59” 
Series C Inspection 
Motor Car 
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Other improvements include the 
provision of 14-in. standard demount- 
able wheels made from %-in. cold 
formed plate; a front safety railing 
of full height and width; and side 
sills and a front cross beam that are 
y in. thicker than heretofore. In ad- 
dition the seat top, belt guard and 
inner side of the tool tray are now 
made of Masonite. New extra equip- 
ment includes a windshield that is 
wider at the top, electric lighting fix- 
tures, wide left wheel guards and 
17-in. wheels. 


Compression 


Track Fastenings 


THE Rails Company, New Haven, 
Conn., has developed a compression 
type of fastening for securing the 
rails in track, which involves a pair 
of spring clips and bolt assemblies 
that exert pressure on the rail base, 
replacing the ordinary rail-holding 
track spikes. It grips the rail firmly, 
and is said thereby to control expan- 
sion and contraction effectively and 
prevent longitudinal movement of 
the rail as a whole in either direc- 
tion. A special feature of the fasten- 
ing is that it can be used with any 
of the various sizes and designs of 
tie plates in common use and already 
in track, regardless of punching or 
shoulder construction. 
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Sketch of the Compression-Type Track 
Fastening As Applied to a Rail 


The clip of the fastening is a sin- 
gle curved section of tempered 
spring steel 2 in. wide, % in. thick, 
and approximately 334 in. long, 
which bears on the base of the rail 
at one end and on the top of the 
plate shoulder at the other end. The 
clip is held in place by means of a 
hooked-end bolt with a specially 
flattened shank, 
through the clip and through one of 
the rail spike holes in the tie plate to 
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locking engagement with the bot- 
tom ot the plate. By turning down 
a nut on this bolt the spring is com- 
pressed sufficiently to produce its 
spring action on the base of the rail. 
The bolt and nut assembly is made 
of copper-bearing, heat-treated steel. 
A special feature of the clip is a 
tongue-like section, 5 in. wide, 
punched out of it and bent downward 
to fit into the tie plate spike hole 
directly back of the bolt. This and 
the bolt shank fill the hole, with 
only sufficient clearance to permit 
ready installation. 

Placing the bolt in position with 
its hooked grip on the underside of 
the tie plate requires the denting of 
the top surface of the tie directly 
beneath the bolt to a depth of 7% in., 
the thickness of the hooked head of 
the bolt. This is done by placing a 
square-shanked track punch with a 


One Road Has Applied a Large Number of 
the Fastenings to Alternate Ties 


beveled end in the spike hole and 
striking it with a maul or sledge. 
When the bolt has been set in the 
plate hole and the spring clip placed 
tentatively in position, the nut 1s first 
applied to light contact with the clip. 
Then, by striking the rear of the clip 
lightly, it is driven forward, forcing 
the tongue into the hole back of the 
bolt, and, at the same time, the hook 
of the bolt beneath the base of the 
plate. The nut is then turned down 
as necessary to contact with the 
spring, following which one com- 
plete turn under load is said to pro- 
duce the desired spring pressure on 
the rail base. In conjunction with 
the compression fastening of the 
rail on each side, it is, of course, 
necessary that the tie plate be an- 
chored to the tie on each side by one 
or more lag screws or cut spikes in 
order to hold the rail to gage. 
Advantages claimed for the com- 
Pression track fastening are that it 
utilizes existing tie plates; holds the 
rail against longitudinal movement 
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in both directions, thereby main- 
taining uniform joint openings with 
their attendant advantages; pre- 
cludes spike-killing of the tie; per- 
mits flexibility in the track struc- 
ture; and, with the necessary tie 
plate anchorage, insures the mainte- 
nance of proper track gage. 

The number of ties in a panel 
which it is necessary to equip with 
the compression fastenings to hold 
the rail against longitudinal move- 
ment depends upon local conditions. 


The equipping of as few as four to 
six ties is proving adequate in cer- 
tain cases, while one road, which 
plans to use the fastenings in con- 
nection with its entire 1937 rail re- 
quirements, has been equipping al- 
ternate ties and expects to continue 
this practice. Another road, which 
is employing the fastenings on 6 to 
12 ties per panel in ballasted track, 
depending upon conditions, is equip- 
ping every tie on open-deck bridges 
with this type of fastening. 





New Books 


Wood Preservers’ 
Proceedings 


PROCEEDINGS of the American Wood- 
Preservers’ Association for 1936, 582 
pages, 6 in. by 9 in. Illustrated. Bound 
in cloth. Published by the association, 
1427 Eye Street, N. W., Washington, 
D. C. Price $6. 


Thirty-six papers and committee 
reports together with the discussions 
which followed their presentation are 
contained in this volume of proceed- 
ings of the thirty-second annual con- 
vention of the association. These re- 
ports and papers cover a wide range 
of subjects relating to the treatment 
of wood to make it resistant to decay 
and attack by insects or to render it 
fire proof. 

Among the committee reports of 
special interest are those on service 
records of ties, marine piling and 
fence posts; an extensive bibliog- 
raphy on the fireproofing of wood; 
and revision of the specifications for 
the treatment of ties and of timber 
and lumber. Papers of particular in- 
terest to maintenance officers are 
those on Research on Termites in the 
United States and the Experience of 
the Central of Georgia with Treated 
Timber. Other papers containing 
much information of value with re- 
spect to preservatives and treatment 
are, Creosotes—Their Toxicity, Per- 
manence and Permanence of Tox- 
icity; Toxicities of Creosote and 
other Coal-Tar Products Extracted 
from Hardwood Ties Which Had 
Been in the Track for 20 Years or 


More; Clean Treatments; and Creo- 
sote Treatment of Pack Pine Wood. 

The statistical section contains the 
twenty-seventh annual report, for 
1935, of the quantities of wood treat- 
ed and preservatives used in the 
United States, by R. K. Helphenstine, 
Jr., of the Forest Service, Depart- 
ment of Agriculture. 


Wrought Iron 


WROUGHT Iron, by James B. Aston and 
Edward B. Story, consulting metallurgist 
and chief metallurgist, respectively, A. M. 
Byers Company. 6% in. by 9% in. 59 
pages. Bound in cloth. Published by 
A. M. Byers Company, Pittsburgh, Pa. 
Price $1, but free copies may be had on 
request on letter-head of potential users 
of wrought iron and faculties of engineer- 
ing schools. 

The fact that wrought iron is now 
available in quantities and sizes not 
previously to be had on a commercial 
basis has stimulated renewed interest 
in an old material, and this book has 
been written with the object of pro- 
viding authoritative information con- 
cerning it, as well as to point out the 
opportunities for its use. The read- 
er’s interest is aroused by an opening 
chapter on the history of wrought 
iron from prehistoric times to the 
present, and this is followed by an 
account of the efforts to supplant the 
costly puddling process that led even- 
tually to the discovery of the Aston, 
or Byers, process. Other Chapters 
explain the physical nature of 
wrought iron with its inclusion of 
many minute fibres of slag and show 
how this peculiar structure affects its 
corrosion resistance. Also included 
are a discussion of specification re- 
quirements, a review of the uses of 
wrought iron, some suggestions for 
material selection and a glossary of 
terms relating to wrought iron manu- 
facture and its products. 











News of 


the Month 


Railroad Employment 
Shows Further Increase 


Reflecting increased railroad activity, 
employment on the Class I railroads of 
the United States continued the uptrend 
in November which has been in evidence 
for a number of months. In that month 
the Class I railroads reported to the In- 
terstate Commerce Commission a total of 
1,092,080 employees, an increase of 78,628, 
or 9.63 per cent, as compared with the 
same month in 1935. The number of em- 
ployees in the maintenance of way and 
structures group showed an increase of 
12.4 per cent while employment in the 
maintenance of equipment and_ stores 
group increased 7.58 per cent and in the 
train service group 10.06 per cent. 


Tells Employees 
How to Protect Jobs 


Employees of the Norfolk & Western 
were urged to study proposed legislation 
and express, through their representa- 
tives, opposition to measures that are 
against their own best interests and 
which, if adopted, will reduce traffic and 
employment on the railroads, by W. J. 
Jenks, president of the company, in his 
annual Christmas and New Year mes- 
sage. Mr. Jenks pointed out that today 
the transportation industry is keenly com- 
petitive and that “future legislation that 
imposes substantially higher costs upon 
the railroads will drive business to other 
forms of transportation, which means de- 
creased work and employment for rail- 
road employees.” On the other hand, he 
noted the general recovery in business 
during the past year, and stated it to be 
his belief that “we will march on to 
greater success.” 


Revenues Continue 
Upward Trend 


The Class I railroads of the United 
States for October had a net railway 
operating income of $89,851,409, which 
was at the annual rate of return of 2.73 
per cent on their property investment, as 
compared with a net of $75,454,501, or 
2.29 per cent, in October, 1935, accord- 
ing to reports compiled by the Bureau of 
Railway Economics. Operating revenues 
for October amounted to $391,457,301, as 
compared with $341,039,092 in October, 
1935. Operating expenses totaled $261,- 
212,360 as against $232,521,777. 

In the first ten months of 1936 the 
railroads had a net railway operating in- 



















come of $524,627,844, or 2.36 per cent, as 
compared with a net of $396,656,269, or 
1.78 per cent, in the first 10 months of 
1935. Operating revenues for the first 10 
months of 1936 totaled $3,321,921,613, as 
compared with $2,852,818,220 for the same 
period in 1935. Operating expenses for 
the 10 months amounted to $2,425,814,173, 
as compared with $2,149,914,981, for the 
comparable period of 1935. 


Air-Conditioned 
Cars Show Increase 


The railroads and the Pullman Com- 
pany, in the last six months, have in- 
creased by 1,698 the number of air-condi- 
tioned passenger cars in operation, ac- 
cording to a statement by J. J. Pelley, 
president of the Association of American 
Railroads. This brings to 7,846 the total 
number owned and operated by the rail- 
roads and by the Pullman Company as of 
October 1 of this year. Of that number, 
the railroads had 3,777 air-conditioned 
passenger cars, compared with 2,731 on 
April 1, 1936, an increase of 1,046, includ- 
ing 2,185 passenger coaches, (771 added 
within the last six months) 874 dining 
cars, and 718 units of other classes of 
passenger equipment. 

The Pullman Company on October 1 
had 4,069 air-conditioned passenger cars, 
of which 652 were equipped with air- 
conditioned devices in the last six months. 
These cars include not only sleeping cars 
but also other passenger equipment. 


Railroads Plan Large 
Expenditures in 1937 


During December additional railroads 
announced that they would make large 
expenditures for new equipment, addi- 
tions and betterments and routine main- 
tenance in 1937. The Southern Pacific has 
announced plans for the construction and 
rebuilding of passenger, freight and mo- 
tive power equipment to cost more than 
$16,500,000, bringing the company’s total 
appropriation for new and modernized 
cars and locomotives during the last 12 
months to more than $41,000,000. A pro- 
gram of rehabilitation calling for the ex- 
penditure of $33,000,000, the completion 
of which will depend upon a continued 
rise in the company’s revenues, has been 
announced by the Great Northern. Of 
the total $22,000,000 will be spent for reg- 
ular maintenance work, $6,500,000 for new 
equipment, $2,750,000 for rebuilding 11,- 
000 freight cars in the company shops, 
and $1,750,000 for rails and fastenings. 


The St. Louis-San Francisco will spend 
$5,357,353 during 1937 on new passenger 
and freight equipment and for mechanical 
and roadway improvements. Of this sum 
$2,857,132 will be used for the rebuilding 
and improving of rolling stock, a total 
of $1,160,297 will be spent for rails and 
other track materials, $1,002,553 will be 
spent on bridges, trestles and culverts 
and $119,100 will go for the installation 
of block signals and interlocking. Plans 
of the Missouri Pacific call for the ex- 
penditure during 1937 of $8,552,302, of 
which $5,697,942 will be chargeable to 
Capital Account. Expenditures for track 
material and labor necessary for laying 
new rail will total $2,671,470. Other ma- 
jor items include the installation of 235 
miles of automatic block signals at a cost 
of $559,000, a new enginehouse at Atchi- 
son, Kan., $114,000, and a 12-stall exten- 
sion to the enginehouse at Kansas City, 
Mo., $125,870. 


Rail Orders 
During December 


The rail market continued active dur- 
ing December, with orders for more than 
300,000 tons of rail being announced dur- 
ing the month, but, with most companies 
having contracted for their requirements 
for 1937, the activity tended to taper off 
towards the end of the period. The larg- 
est order announced during the month 
was that of the Atchison, Topeka & Santa 
Fe, for 116,916 tons of rail, and 38,100 
tons of track fastenings. Other large or- 
ders were those of the Baltimore & Ohio 
for 52,000 tons and that of the Norfolk 
& Western for 40,000 tons. In addition, 
the Chicago, Milwaukee, St. Paul & Pa- 
cific ordered 30,000 tons; the Erie 21,333 
tons; the Delaware, Lackawanna & West- 
ern, 17,175 tons; the St. Louis-San Fran- 
cisco, 13,500 tons; the Chicago & Eastern 
Illinois, 7,000 tons; the Grand Trunk 
Western and the Reading, 5,000 tons 
each; and the Central of New Jersey, 
2,000 tons. 


I.C.C. Refuses to 
Extend Emergency Rates 


The emergency freight charges which, 
since April 18, 1935, have been super- 
imposed on a large part of the basic 
freight rates of the rail and water car- 
riers of the United States, terminated 
with the end of the year as the result of 
a decision of the Interstate Commerce 
Commission made public on December 19, 
denying the petition of the Class I roads 
for a continuance of the charges. The 
emergency charges have been producing 
approximately $10,000,000 of revenue a 
month and for the first ten months of 1936 
amounted to $99,521,000, according to the 
railroad estimates, whereas, the net in- 
come for the period was estimated at 
$88,793,814, and it was asserted that many 
important railroads would have incurred 
deficits without the emergency charges. 
However, in its decision the commission 
pointed to the increased earnings of the 
carriers and arrived at the “unmistakable 
conclusion” that the emergency which it 
undertook to meet in its original decision 
in March, 1935, “does not now exist.” 
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Association News 





Roadmasters Association 


The executive committee met in Chi- 
cago on December 28 with President B. 
E. Haley, Vice-President W. O. Frame 
and A. H. Peterson, Assistant Secretary 
Cc. A. Lichty, Treasurer E. E. Crowley, 
Directors R. L. Sims, E. P. Safford, W. 
S. Lacher, J. J. Clutz, F. B. LaFleur and 
W. H. Sparks, and Past Presidents A. 
Chinn and Elmer T. Howson in attend- 
ance. The recommendation of the hotel 
committee that the Hotel Stevens, Chi- 
cago, be selected as convention headquar- 
ters for the fifty-second annual meeting 
on September 21-23, 1937, was approved. 
The committee gave major consideration 
to the selection of committees to report 
at the next convention. 


Metropolitan Track 
Supervisors Club 


The last meeting of the club, held in 
conjunction with the annual dinner of the 
New York Railroad club, was one of the 
most largely attended and _ successful 
meetings of the current season. Approxi- 
mately 60 members and guests, including 
a number of higher engineering and 
maintenance of way officers from points 
in New England and the South, were in 
attendance. The meeting was addressed 
by I. H. Schram, engineer maintenance of 
way of the Eastern district of the Erie, 
on New Developments in Track Mainte- 
nance. Following Mr. Schram, a pro- 
longed discussion centered principally 
around the subjects of ballast cleaning, 
long welded rails, the repair of driver 
burns by welding, and new developments 
in work equipment. 


Wood-Preservers’' Association 


The Association will hold its thirty- 
third annual meeting at the Roosevelt 
hotel, New Orleans, La., on January 26- 
28. The sessions on the first day will be 
devoted primarily to the consideration 
of measures for the perfection of prac- 
tices for the treatment of timber in vari- 
ous forms. A feature of the program of 
special interest to railway men is the 
Users’ Day session on Wednesday fore- 
noon, January 27, at which W. B. Greg- 
ory, professor of experimental engineer- 
ing, Tulane university, will present a 
history of the Lake Pontchartrain trestle 
of the Southern Railway; C. S. Kirk- 
patrick, chief engineer of the Missouri 
Pacific Lines at Houston, Tex., will speak 
on Twenty-Five Years Experience with 
Ties and Timbers from the User’s Stand- 
point; and W. F. Clapp, marine biologist, 
Duxbury, Mass., will speak on Future 
Research on Marine Borer Problems. On 
Friday members of the association will 
visit the saw mills of the Great Southern 
Lumber Company at Bogalusa, Miss., and 
will also inspect the Pontchartrain trestle. 

The C. & E.L-L. & N. railways will 
operate a special train for persons at- 
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tending the convention, leaving Chicago 
Sunday morning, January 24, with con- 
necting cars from New York City, Pitts- 
burgh and St. Louis joining the train at 
Terre Haute, Ind. The party will visit 
the treating plant of the Indiana Wood 
Preserving Company at Terre Haute on 
Sunday afternoon, and the plant of the 
Wood Preserving Corporation at Mont- 
gomery, Ala., on Monday forenoon, arriv- 
ing at New Orleans Monday evening. 


Maintenance. of Way 
Club of Chicago 


On December 14 the club held a joint 
meeting with the Chicago Section of the 
American Welding Society, which was 
attended by some 200 members of the two 
groups and their guests. The Welding 
and Heat Treating of Rail Ends was the 
subject of papers presented by Armstrong 
Chinn, chief engineer of the Alton, and 
C. B. Bronson, inspecting engineer, New 
York Central, the former dealing with 
the gas process and the latter with the 
electric arc process, while S. E. Tracy, 
track welding supervisor of the Chicago 
Burlington & Quincy, read a paper on 
Welding Open Hearth and Manganese 
Frogs. 

The next meeting of the club will be 
held on January 18 when A. N. Reece, 
chief engineer of the Kansas City South- 
ern, will speak on the topic “How Strong 
Should Track Be?” 


Bridge and Building 
Association 


A meeting of the executive committee 
was held in Chicago on December 12, 
with President E. C. Neville, Vice-Presi- 
dents C. M. Burpee, F. H. Masters, C. A. 
J. Richards and W. S. Lacher, Secretary- 
Treasurer C. A. Lichty, Directors F. H. 
Cramer, B. R. Meyers and R. E. Dove, 
and Past Presidents F. E. Weise and 
Elmer T. Howson present. The Hotel 
Stevens was selected as the headquarters 
for the forty-fourth annual convention, 
which will be held in Chicago on October 
19-21, 1937. Arrangements were made to 
launch an aggressive campaign for mem- 
bers by bringing the work of the associa- 
tion to the attention of railway officers 
engaged in the construction and mainte- 
nance of bridges and buildings and water 
service facilities. The executive commit- 
tee then selected the personnel of the 
committees to study and prepare reports 
on the subjects selected for investigation 
during the ensuing year and the president 
and secretary are now advising these 
members of their appointments. 


Railway Tie Association 


Members of the executive committee 
met in St. Louis on December 2. R. H. 
White, Jr., vice-president of the Southern 


: Wood Preserving Company, Atlanta, Ga., 


who was elected second vice-president at 
the annual meeting of the association, 
was advanced to first vice-president to 
succeed the late Edward A. Morse. Meyer 
Levy, vice-president of the T. J. Moss Tie 
Company, St. Louis, and a member of the 
executive committee of the association, 
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was elected second vice-president to suc- 
ceed Mr. White. J. J. Schlafly, president 
of the Potosi Tie & Lumber Company, 
St. Louis, was elected a member of the 
executive committee to fill the vacancy 


_ caused by the elevation of Mr. Levy. 


Action on the selection of a meeting 
place for 1937 was deferred until a later 
meeting of the executive committee, to be 
held in New Orleans, La., during the con- 
vention of the American Wood-Preserv- 
ers Association. The executive committee 
approved the appointment of committees 
‘on Crosstie Specifications; the Checking 
and Splitting of Ties; Legislation, and 
Standardizing and Boring of Ties. 


American Railway 
Engineering Association 


Bulletin 390, containing five committee 
reports, was mailed to members on De- 
cember 30, and Bulletin 391 with four re- 
ports, will go into the mail during the 
first week in January. Two more bulle- 
tins are to be issued in January and one 
in February. All except nine of the com- 
mittee reports have been placed in the 
secretary’s hands, and it is expected that 
these will be received shortly. The new 
Manual will also be ready for distribu- 
tion about the middle of January. 

Four committees held meetings in De- 
cember, these being Records and Ac- 
counts, at Washington, D. C., on Decem- 
ber 3; Water Service, Sanitation and 
Fire Protection, at New York, on Decem- 
ber 4; Rail, at New York, on December 
10; and Rules and Organization, at Chi- 
cago, on December 11. Three committee 
meetings are scheduled for January, as 
follows: Rules and Organization, at Chi- 
cago, on January 11; Maintenance of 
Way Work Equipment, at Baltimore, 
Md., on January 11, and at Philadelphia, 
Pa., on January 12; and Yards and Ter- 
minals, at New York, on Jan. 20 and 21. 


Eastern Railroads 
Plan Snow Trains 


Eastern railroads have made elaborate 
plans for capitalizing this winter on the 
growing popularity of “snow train” ex- 
cursions. During the fall and early win- 
ter months such trains were advertised 
extensively in Eastern metropolitan cen- 
ters where they will originate. The New 
York, New Haven & Hartford has set up 
a program of named snow trains to be in- 
augurated on January 3 by the “Snow 
Clipper,” operating out of New York to 
Pittsfield, Mass., in the Berkshires. Other 
trains operated to the Berkshires by this 
company will be known as the “Snow 
Express,” the “Snow Special,” the “Ski 
Meister” and the “Snow Train, Jr.” 

The New York Central will operate 
snow trains to various points in the Adi- 
rondacks, the Catskills, the Green Moun- 
tains and Bear Mountain, while the Penn- 
sylvania is operating snow trains out of 
both Philadelphia and New York. The 
Erie, beginning January 1, will operate 
Sunday snow trains out of New York, 
to points in New Jersey and Pennsyl- 
vania, while the D. L. & W. plans seven 
Sunday trains to the Pocono Mountains. 











Personal Mention 





General 


R. D. Tobien, assistant to the chief en- 
gineer of the Southern, with headquarters 
at Birmingham, Ala., has been appointed 
assistant general manager, with the same 
headquarters. 


F. C. Flynn, supervisor on the St. Louis 
Terminal division of the Wabash, St. 
Louis, Mo., has been promoted to assist- 
ant trainmaster, with headquarters at 
Moberly, Mo. 


W. O. Tracy, at one time a resident 
engineer on the Norfolk & Western, who 
has been appointed general superintend- 
ent of the Western General division of 
this company, as reported in the Decem- 
ber issue, was born in Winchester, Ky., 
on May 25, 1885, and was educated at 
Kentucky University. He began his rail- 
road career with the Norfolk & Western 
on November 17, 1905, as a rodman in 
the engineering department on the Poca- 
hontas division. In November, 1907, he 
was appointed inspector on the Norfolk 
division, and became a transitman in 
1911. In 1913 he was appointed assistant 
resident engineer on the Pocahontas divi- 
sion. He later served as resident engi- 
neer on the Radford division, and in 





W. O. Tracy 


September, 1919, was promoted to assist- 
ant superintendent of the Pocahontas 
division. He was made superintendent of 
the Pocahontas division on May 1, 1931, the 
position he held until his recent appointment 
as general superintendent of the Western 
General division. 


George D. Brooke, vice-president— 
operation and engineering—of the Chesa- 
peake & Ohio and the New York, Chi- 
cago & St. Louis, and an engineer by 
training and experience, has been elected 
to the newly created position of executive 
vice-president of the C. & O., the N.C. & 
St.L. (Nickel Plate) and the Pere Mar- 
quette. Mr. Brooke was born on Septem- 
ber 15, 1878, at Sutherlin, Va. Graduating 
from the Virginia Military Institute in 
1900, he commenced his railway career in 
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July, 1902, with the Baltimore & Ohio, as 
a rodman. From August to December, 
1902, he was a levelman and from Decem- 
ber, 1902, to May, 1904, he served as a 
transitman. For the following six months 
he had the title of field engineer, then 


- being appointed assistant engineer, in 


which capacity he served successively at 
Baltimore and Cumberland, Md., and at 
Morgantown, W. Va., until July, 1908, 
when he was appointed assistant division 
engineer at Pittsburgh, Pa. From July, 
1909, to March, 1911, he was division en- 


_ gineer at Baltimore, and at the end of 


this period he became an assistant engi- 
neer in the operating department. On 
February 1, 1912, Mr. Brooke was fur- 
ther advanced to assistant superintendent 
at Cumberland, and in September of that 
year he was promoted to superintendent. 
From May to June, 1918, he was a special 
representative of the transportation de- 
partment at Baltimore, then entering the 
service of the United States Railroad Ad- 





George D. Brooke 


ministration as supervisor in the operat- 
ing division, Allegheny region, at Phila- 
delphia, Pa., which position he held until 
March, 1919, when he resumed his con- 
nection with the Baltimore & Ohio as 
superintendent of transportation at Cin- 
cinnati, Ohio. Mr. Brooke first entered 
the service of the Chesapeake & Ohio in 
August, 1924, as assistant to the vice- 
president at Richmond, Va. In October, 
1926, he was advanced to general man- 
ager, and in the spring of 1930 he was 
appointed also vice-president. In 1933 Mr. 
Brooke was given the title of vice-presi- 
dent—operation and engineering—of the 
C. & O. and the Nickel Plate, with head- 
quarters at Cleveland, Ohio. He was 
holding this position at the time of his 
recent appointment as executive vice- 
president of these companies and of the 
Pere Marquette, with the same headquar- 
ters. Mr. Brooke has been active in the 
affairs of the American Railway Engi- 
neering Association and served as presi- 
dent in 1930-31. 


Howard C. Mann, chief engineer of the 
Union Pacific, has been promoted to vice- 
president in charge of operations, with 
headquarters as before at Omaha, Neb. 
Mr. Mann was born on August 30, 1885, 
at Missouri Valley, Iowa, and was edu- 
cated in engineering at the University of 
Nebraska. He first entered railway serv- 
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ice in August, 1907, as a rodman on the 
Canadian Pacific, remaining with that 
company until December, 1908. In April 
of the following year he entered the serv- 
ice of the Union Pacific as an instrument- 
man on double-track work, later being 
advanced to assistant engineer on second- 
track construction in Nebraska and 
Wyoming. In January, 1912, Mr. Mann 
was assigned to valuation work at Oma- 
ha, where he remained until the fall of 
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that year when he became engaged on 
various surveys and on construction work 
on branch lines in Nebraska, Wyoming 
and Utah. In October, 1918, Mr. Mann 
was assigned to special work in the gen- 
eral office with the title of assistant engi- 
neer, being appointed engineer accountant 
in September, 1919. Beginning in April, 
1922, he served as resident engineer and 
assistant engineer in charge of bridge 
construction on the Oregon-Washington 
Railroad & Navigation Co. (now the 
Northwestern district of the U.P.) and in 
June, 1923, he was placed in charge of 
the construction of tourist facilities for 
the railroad in southern Utah. In Novem- 
ber, 1924, Mr. Mann was promoted to 
assistant chief engineer with jurisdiction 
over the Los Angeles & Salt Lake (now 
the Southwestern division), with head- 
quarters at Los Angeles, Cal. Since Jan- 
uary, 1928, he has been chief engineer of 
the system. His appointment as vice- 
president in charge of operations became 
effective on January 1. 


R. H. Smith, formerly a roadmaster on 
the Norfolk & Western, who has been 
appointed general manager of this road, 
with headquarters at Roanoke, Va., as re- 
ported in the December issue, was born 
in Baltimore, Md., on March 10, 1888, and 
was educated at Princeton University, 
from which he was graduated in 1911 
with a degree in civil engineering. He 
entered the service of the Norfolk & 
Western on July 1, 1910, as an axeman in 
the engineering department at Roanoke, 
during a summer vacation while attend- 
ing college. He re-entered the service of 
the N. & W. in June of the following 
year as a masonry inspector in the same 
department and on February 1, 1912, he 
was appointed a transitman. On June 1, 
1913, he was promoted to assistant road- 
master of the Radford division at Pu- 
laski, Va., and Roanoke. On October 15, 
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1914, Mr. Smith was advanced to road- 
master of the same division and in June, 
1917, he was appointed assistant super- 
intendent of the Pocahontas division. In 
October, 1919, he was transferred to the 
Radford division, being promoted to su- 
perintendent of that division on Decem- 
ber 26, 1922. Mr. Smith became general 
superintendent of the Eastern General 
division in 1931, and subsequently be- 
came general superintendent of the West- 


R. H. Smith 


ern General division, which position he 
was holding at the time of his recent 
appointment as general manager. 


F. M. Falck, general manager of the 
Reading and formerly a division engineer 
on this road, has been promoted to assist- 
ant vice-president in charge of personnel 
of the Reading and the Central of New 
Jersey, with headquarters as before at 
Philadelphia, Pa. Mr. Falck was born on 


F. M. Falck 


July 5, 1874, at Atlanta, Ga., and was 
graduated from Cornell University in 
1896. He entered railway service in 1898, 
as assistant supervisor on the Philadel- 
phia & Reading (now Reading) at Sha- 
mokin, Pa., and from May, 1899, to De- 
cember, 1901, he was supervisor at Sha- 
mokin. From the latter date to May, 1902, 
he was supervisor on the New York 
division at Philadelphia, Pa., being trans- 
ferred to Trenton, N. J., in May, 1902. 
He served as division engineer of the 
Shamokin division at Tamaqua, Pa., from 
May, 1903, to June, 1905, when he became 
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division engineer of the Reading division 
at Reading. From March to October, 
1910, he served as assistant superintend- 
ent of the Wilmington & Columbia divi- 
sion at Reading and from the latter date 
until January, 1913, he was superintend- 
ent of the same division, with the same 
headquarters. Mr. Falck served as super- 
intendent of the Atlantic City Railroad 
from January, 1913, to October, 1916, and 
as acting superintendent of the Reading 
division of the Philadelphia & Reading 
from November, 1916, until January, 1917. 
During 1917 ‘he served successively as 
superintendent of the Atlantic City Rail- 
road, superintendent of the latter and also 
of the Delaware River Ferry Company, 
and as assistant general manager of the 
Philadelphia & Reading system at Read- 
ing. Mr. Falck was appointed general 
manager of the Reading in December, 
1917, which position he held until his re- 
cent appointment as assistant vice-presi- 
dent in charge of personnel of the Read- 
ing and Central of New Jersey with 
headquarters at Philadelphia. 


J. E: Crawford, formerly chief engineer 
of the Norfolk & Western, whose election 
as vice-president in charge of operation 
was reported in the December issue, was 
born in San Diego, Cal., on December 1, 


J. E. Crawford 


1876, and was educated at the University 
of Pennsylvania. He entered the service 
of the Pencoyd Iron Works in 1895 as a 
draftsman and was later promoted to de- 
signer in the same organization. In July, 
1903, Mr. Crawford entered the service 
of the Norfolk & Western as acting 
bridge engineer and in 1904 he was ap- 
pointed bridge engineer. He was appoint- 
ed acting chief engineer in May, 1913, and 
on March 1, 1914, he became chief engi- 
neer. On February 16, 1923, he was fur- 
ther promoted to assistant general man- 
ager, and served in that capacity until 
his appointment as general manager on 
May 1, 1924, the -position he held until 
his recent election as vice-president in 
charge of operation. 


Engineering 


E. G. Day, division engineer of the 
Peninsula division of the Chicago & 
North Western with headquarters at Es- 
canaba, Mich., has been appointed chief 
engineer of the Lake Superior & Ishpem- 


ing, with headquarters at Marquette, 
Mich., to succeed R. C. Young, who at his 
own request has retired from active serv- 
ice with the title of consulting engineer, 
effective January 1. Mr. Young had been 
chief engineer of the Lake Superior & 
Ishpeming for 33 years. 


W. W. Nuebling, engineer of the Alton 
& Southern, has been promoted to the 
position of chief engineer and purchas- 
ing agent, with headquarters as before at 
East St. Louis, Ill. 


D. C. Chisholm, division engineer of the 
Saskatoon division of the Canadian Pa- 
cific, with headquarters at Saskatoon, 
Sask., who has been on a leave of ab- 
sence, returned to his position on Novem- 
ber 6. 


S. S. Long, engineer and supervisor of 
bridges and buildings on the Chicago & 
North Western, with headquarters at Ma- 
son City, Iowa, has been promoted to 
division engineer of the Peninsula divi- 
sion, with headquarters at Escanaba, 
Mich., to succeed E. G. Day, whose ap- 
pointment as chief engineer of the Lake 
Superior & Ishpeming is noted elsewhere 
in these columns. A. A. Colvin, assistant 
engineer at Sioux City, Iowa, has been 
promoted to engineer and supervisor of 
bridges and buildings at Mason City, to 
succeed Mr. Long and has been replaced 
as assistant engineer at Sioux City by 
B. R. Meyers, assistant general bridge 
inspector at Chicago. These appointments 
became effective on January 1. 


John L. Gressitt, acting chief engineer 
of maintenance of way of the Western 
region of the Pennsylvania, with. head- 
quarters at Chicago, has been appointed 
chief engineer of maintenance of way of 
the Western region, effective January 1, 
to succeed Porter Allen, whose death is 
recorded elsewhere in these columns. Mr. 


John L. Gressitt 


Gressitt was born on April 4, 1887, at 
Baltimore, Md., and was educated at the 
Baltimore Polytechnic Institute and at 
Lehigh University, graduating from the 
latter with a degree in civil engineering. 
He entered railway service on August 4, 
1908, on the engineering corps of the 
Pittsburgh division of the Pennsylvania, 
being advanced through the positions of 
chainman, rodman and transitman. On 
May 1, 1915, he was promoted to assistant 
supervisor of track on the Bellwood divi- 
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sion, later serving in this positien at 
Williamsport, Pa., and at Philadelphia. 
From October 1, 1917, to July 10, 1919, 
he was in military service with the 
Twenty-First Engineers. After the war 
he returned to the service of the Pennsyl- 
vania as acting supervisor on the Monon- 
gahela division, later being promoted to 
supervisor, in which capacity he served 
during the next seven years on the 
Monongahela, Philadelphia Terminal and 
Pittsburgh Divisions. He was promoted 
to division engineer of the Fort Wayne 
division on January 16, 1927, and on 
December 1, 1929, he was further ad- 
vanced to superintendent of the Sunbury 
division, with headquarters at Sunbury, 
Pa. In June, 1931, Mr. Gressitt was trans- 
ferred to the St. Louis division at Terre 
Haute, and on November 1 of the same 
year he was further advanced to general 
superintendent of the Southwestern divi- 
sion, with headquarters at Indianapolis, 
Ind. Two years later he was transferred 
to Chicago. Since January 1, 1936, Mr. 
Gressitt has served as acting chief engi- 
neer of maintenance of way of the West- 
ern region. 


Banus H. Prater, district engineer of 
the Central, Northwestern and South- 
western districts of the Union Pacific 
with headquarters at Salt Lake City, 
Utah, has been promoted to chief engi- 
neer of the system, with headquarters at 
Omaha, Neb., to succeed Howard C. 
Mann, who becomes vice-president in 
charge of operations, as reported else- 
where in these columns. W. C. Perkins, 
division engineer of the Kansas division, 
with headquarters at Kansas City, Mo., 





Banus H. Prater 


has been advanced to district engineer at 
Salt Lake City, to succeed Mr. Prater. 
L. I. Hammond, general roadmaster at 
Cheyenne, Wyo., has been appointed divi- 
sion engineer with the same headquar- 
ters, to succeed N. C. Pearson, who has 
been transferred to Kansas City, to suc- 
ceed Mr. Perkins. 

Mr. Prater was born on November 11, 
1881, at Bingham, IIl., and was educated 
in civil engineering at the University of 
Illinois, graduating in 1903. During that 
year and 1904 he was engaged as an in- 
structor in the surveying and masonry 
laboratory and as assistant in bridge de- 
sign at the University of Illinois. He 
first entered railway service as a track 
apprentice on the Illinois Central during 
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the summer vacations while attending the 
university, during which periods he also 
served as a shop apprentice with the IIli- 
nois Steel Company and as a clerk with 
the American Bridge Company. Mr. 
Prater was employed as a transitman on 
the construction of the Panama canal in 
1904 and 1906. He entered the service of 
the Oregon Short Line (now part of the 
Union Pacific) in the latter year as a 
draftsman and was subsequently pro- 





W. C. Perkins 


moted to chief draftsman, office engineer 
and engineer of buildings. In 1918 he left 
railway service to become manager of 
the supply division of the Chester Ship- 
building Company, Chester, Pa., but on 
May 12, 1919, he returned to the Oregon 
Short Line as engineer of maintenance of 
way, with headquarters at Pocatello, Ida- 
ho, being advanced to assistant chief en- 
gineer with headquarters at Salt Lake 
City, in 1925. Early in 1929 Mr. Prater’s 
title was changed to chief engineer and 
early in 1936, when the various units of 
the Union Pacific System were consoli- 
dated under the name of the Union Pa- 
cific Railroad, Mr. Prater’s title was 
changed to district engineer, his jurisdic- 
tion extending over the Central, North- 
western and Southwestern districts. 

Mr. Perkins was born on December 20, 
1888, at Soldier, Idaho, and was educated 
in civil engineering at the University of 
Idaho. He entered railway service on 
September 21, 1916, in the engineering de- 
partment of the Oregon Short Line, with 
headquarters at Pocatello, Idaho. In the 
following year he enlisted with the Twen- 
ty-third Engineers and served overseas. 
Following the war he returned to railroad 
service with the Union Pacific as assist- 
ant roadmaster on the Montana division, 
where he was later promoted to road- 
master. Subsequently he was advanced to 
division engineer of the same division, 
then being transferred to the Utah divi- 
sion. On August 18, 1931, Mr. Perkins 
was appointed roadmaster of the Utah 
division, and on May 25, 1932, he was ad- 
vanced to division engineer of the Kan- 
sas division. From January 1, 1933, to 
August 10, 1934, he served as roadmaster 
and general roadmaster on the Oregon 
Short Line. Late in 1934 he was reap- 
pointed division engineer of the Kansas 
division, which position he was holding 
at the time of his recent appointment. 
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Track 


C. H. Schutt, supervisor of bridges and 
buildings on the Northern Pacific at 
Fargo, N. D., has been appointed train- 
master-roadmaster with headquarters at 
East Grand Forks, Minn. 


K. S. Sale, a track foreman on the IIli- 
nois Central, has been promoted to super- 
visor with headquarters at Vicksburg, 
Miss., to succeed Warren W. East, whose 
death is reported elsewhere in these col- 
umns, 


H. E. Preece has been appointed road- 
master on the Atchison, Topeka & Santa 
Fe, with headquarters at Gallup, N.M., 
to succeed R. E. Patton, who has been 
transferred to San Bernardino, Cal., to 
replace A. Ray, who has retired. 


S. Payson, roadmaster on the St. Louis- 
San Francisco at Enid, Okla., effective 
December 16, was transferred, with the 
same headquarters, to the Sixty-Second 
Track division to succeed E. M. Cheat- 
ham, assigned to other duties. 


J. F. Nellis, engineer-inspector on the 
Wabash, has been promoted to supervisor 
on the St. Louis Terminal division, St. 
Louis, Mo., to succeed F. C. Flynn, whose 
appointment as assistant trainmaster is 
noted elsewhere in these columns. 


E. G. Brisben, assistant engineer on the 
Michigan Central at Jackson, Mich., has 
been appointed acting roadmaster, with 
the same headquarters to succeed L. E. 
Keeler, who has been granted a leave oi 
absence because of ill health. 


Owen H. Carpenter, roadmaster on the 
Nebraska division of the Union Pacific, 
at Cheyenne, Wyo., has been promoted to 
general roadmaster of the Wyoming divi- 
sion, with the same headquarters, to suc- 
ceed L. I. Hammond, whose promotion to 
division engineer is noted elsewhere in 
these columns. E. Crawford, a gang fore- 
man, has been promoted to roadmaster at 
Cheyenne to succeed Mr. Carpenter. 


L. R. Bailey, assistant supervisor on 
the Baltimore division of the Pennsyl- 
vania, has been promoted to supervisor 
on the Philadelphia division, with head- 
quarters at Columbia, Pa. G. C. Vaughan, 
assistant supervisor on the Middle divi- 
sion, has been appointed acting super- 
visor in the office of the engineer mainte- 
nance of way of the Eastern Pennsyl- 
vania division. 


J. W. Neikirk, extra gang foreman on 
the Norfolk & Western, has been pro- 
moted to assistant roadmaster on the 
Radford division, succeeding J. R. Altizer, 
who has been transferred to Portsmouth 
yard on the Scioto division. H. B. Mc- 
Colgan, chainman in the engineering de- 
partment, has been appointed assistant 
roadmaster on the Norfolk division, and 
R. W. Clifton, Jr., also from the engineer- 
ing corps, has been appointed assistant 
roadmaster on the Pocahontas division, 
with headquarters at Grundy, Va. 


J. W. Zettelmier, supervisor cn the 
Minneapolis & St. Louis at Oskaloosa, 
Iowa, in charge of the First district of 
the Eastern division, has been transferred 
to Fort Dodge, Iowa, where he will have 
supervision over the First district of the 
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Central division and over that part of the 
Second district between Tara, Iowa, and 
Valley Junction. F. B. Clark, supervisor 
of track at Fort Dodge, has been trans- 
ferred to Oskaloosa, where he will have 
supervision over that portion of the East- 
ern division extending from Oskaloosa 
to Bartlett, Ill, and from Oskaloosa to 
Albia, Iowa, and to Tracy. These changes 
became effective on December 15. 


O. Otherson, a section foreman on the 
Kootenay division of the Canadian Pa- 
cific, has been promoted to roadmaster 
with headquarters at Lake Windermere, 
B. C., to succeed W. H. Kirkpatrick, who 
has been transferred to the E. & N. divi- 
sion on Vancouver Island, where he re- 
places J. Anderson, who retired on De- 
cember 31. On November 6, V. H. Car- 
ruthers, who had been temporarily as- 
signed to the position of division engineer 
of the Saskatoon division at Saskatoon, 
Sask., resumed his position as roadmas- 
ter at Lanigan, Sask., replacing F. W. 
Hooper, who was appointed roadmaster 
at Wadena, Sask. A. Eremko, who had 
been relieving Mr. Hooper at Wadena, 
returned to the position of section fore- 
man at Yorkton, Sask. 


J. E. Yewell, chief draftsman on the 
Bessemer & Lake Erie, has been pro- 
moted to supervisor of track, with head- 
quarters at Greenville, Pa. to succeed 
W. E. Carter, who has retired. Mr. 
Yewell obtained his education in civil 
engineering at Cornell university, grad- 
uating in 1912. On January 13, 1913, he 
entered the service of the B. & L.E. as a 
draftsman, being advanced to chief 
draftsman on April 1, 1917. He held this 
position continuously until his recent ap- 
pointment as supervisor of track, effec- 
tive December 1. 

Mr. Carter retires with a record of 39 
years of continuous service with the B. 
& L.E. He entered railroad service at 
the age of 14 as a water boy on the To- 
ledo, St. Louis & Western (now part of 
the New York, Chicago & St. Louis) 
serving with this company for 15 years 
and advancing t6 the position of super- 
visor. In 1897 he accepted a position as 
supervisor of track with the Bessemer & 
Lake Erie, holding this position until his 
retirement. 


Darel DeVore, acting track supervisor 
on the Toledo division of the Pennsyl- 
vania, with headquarters at Toledo, Ohio, 
has been appointed track supervisor on 
the same division with headquarters at 
Marion, Ohio, to succeed C. B. Brown, 
who has been transferred to Toledo, Ohio, 
where he replaces H. D. Van Vranken, 
transferred. i 

Mr. DeVore was born on July 23, 1889, 
at Forest, Ohio, and first entered railway 
service in 1901 as a water boy for an ex- 
tra gang on the Fort Wayne division of 
the Pennsylvania. In 1906 he was ap- 
pointed assistant foreman of an extra 
gang on the same division, his service 
during this period being confined to the 
summer months. On April 17, 1917, Mr. 
DeVore was appointed a clerk in the 
transportation department on the Fort 
Wayne division and on December 1 of 
the same year he became a trackman on 
that division, being advanced to track 
foreman on December 4, 1918. On May 
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16, 1927, he was appointed an extra gang 
foreman on the Fort Wayne division, re- 
turning to the position of track foreman 
on October 31, 1929. In the following 
year he was advanced to assistant super- 
visor of subdivision No. 3 of the Fort 
Wayne division, again being returned to 
track foreman on October 1, 1931. On 
January 24, 1934, he was appointed act- 
ing supervisor of subdivision No. 2 of 
the Fort Wayne division, again assuming 
the position of track foreman on Decem- 
ber 17 of the same year. On January 6, 
1936, he was reappointed to the position 
of acting supervisor on the Fort Wayne 
division, being transferred to the Toledo 
division on October 1. His promotion to 
supervisor became effective on Decem- 
ber 1. 

Mathias E. Noel, general extra gang 
foreman on the Chicago, Milwaukee, St. 
Paul & Pacific, whose promotion to road- 
master with headquarters at Janesville, 
Wis., was reported in the December issue, 
has been identified with the Milwaukee 
for 22 years. He was born on November 
11, 1900, at Reno, Minn., and entered the 
service of the Milwaukee on August 1, 
1914, as a section laborer. Five years 
later he was advanced to section foreman, 
holding this position until April 1, 1922, 
when he was further promoted to assist- 
ant extra gang foreman on the Dubuque 
division. On September 1 of the same 
year Mr. Noel returned to the position 
of section foreman, which he held until 
April 16, 1932, when he was advanced to 
extra gang foreman, holding this position 
during the three subsequent working sea- 
sons and the position of section foreman 
during the winter months. During the 
working seasons of 1935 and 1936, Mr. 
Noel served as general extra gang fore- 
man. 


A. W. Miller, assistant supervisor of 
track on the Baltimore division of the 
Pennsylvania, whose appointment as su- 
pervisor of track on the Grand Rapids 
division, with headquarters at Petoskey, 
Mich., was reported in the November 
issue of Railway Engineering and Main- 
tenance, was born on July 4, 1907, at 
Sharon, Pa. Mr. Miller attended Car- 
negie Institute of Technology, graduating 
in 1929, and entered the service of the 
Pennsylvania on July 22 of the same year, 


_as an assistant on the engineering corps 


of the Philadelphia division at Lemoyne, 
Pa. On January 1, 1930, he was advanced 
to assistant supervisor of track on the 
Williamsport division, with headquarters 
at Millersburg, Pa., being transferred to 
Lock Haven, Pa., on October 22, 1931. On 
May 5, 1932, Mr. Miller returned to the 
Philadelphia division as an assistant on 
the engineering corps, with headquarters 
at Enola, Pa., and on October 1, 1933, he 
was again promoted to assistant super- 
visor on the Delmarva division, with 
headquarters at Clayton, Del. On Feb- 
ruary 1, 1934, he was transferred to the 
Middle division, with headquarters at 
Newport, Pa., and on October 23, 1934, 
he was further transferred to the Mary- 
land division at Perryville, Md. He was 
located at the latter point at the time of 
his promotion to supervisor of track, 
with headquarters at Petoskey, which 
was effective on October 1. 
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Bridge and Building 


L. L. Harding, acting assistant super- 
visor of bridges and buildings on the 
Baltimore and Maryland divisions of the 
Pennsylvania, has been appointed assist- 
ant supervisor of bridges and buildings 
on the Middle division, with headquarters 
at Newport, Pa. 


Angel Monson has been appointed su- 
pervisor of bridges and buildings on the 
Northern Pacific, with headquarters at 
Glendive, Mont., to succeed Andrew Han- 
son, who has been granted a leave of 
absence. Seymour H. Knight has been 
appointed supervisor of bridges and 
buildings at Fargo, N.D., to succeed C. H. 
Schutt, whose appointment as trainmas- 
ter-roadmaster is noted elsewhere in 
these columns. 


Ashby A. Riley, assistant supervisor of 
structures of the Southern Pacific Lines 
in Texas and Louisiana, whose promotion 
to supervisor of structures with head- 
quarters at Houston, Tex., was reported 
in the December issue, was born on July 
5, 1884, at Belleville, Ala. Mr. Riley re- 
ceived his higher education at Texas 
Agricultural & Mechanical College, grad- 
uating with bachelor of science degree in 
civil engineering in 1909. In June of the 
same year he entered the service of the 
Texas & New Orleans (now part of the 
Southern Pacific Lines in Texas and 
Louisiana) as a rodman, later serving as 
a draftsman and assistant engineer. In 
May, 1917, Mr. Riley entered an officer’s 
training camp and later served as a first 
lieutenant of engineers with the 40th Di- 
vision of the A.E.F. Returning from mili- 
tary service in July, 1919, he resumed his 
connection with the Texas & New Or- 
leans as assistant engineer in the super- 
intendent’s office. In 1920 he was ap- 
pointed chief draftsman in the chief 
engineer’s office, holding this position 
until October, 1936, when he was ap- 
pointed assistant supervisor of structures. 


Obituary 


Leonard L. Sparrow, engineer of sta- 
tistics of the Atlantic Coast Line, with 
headquarters at Wilmington, N. C., died 
on November 25 in that city, at the age of 
64 years. 


M. B. Morgan, district engineer of the 
Southern lines of the Illinois Central 
with headquarters at New Orleans, La., 
died at the Illinois Central hospital in 
Chicago on December 26. 


Warren W. East, supervisor of track 
on the Illinois Central with headquarters 
at Vicksburg, Miss., was killed in an 
accident on November 29. Mr. East was 
born on March 24, 1880, at Lorman, Miss., 
and entered the service of the Illinois 
Central on September 16, 1898, as a sec- 
tion laborer at Natchez, Miss. Three 
years later he was advanced to section 
foreman at Patterson, Miss., and on 
March 7, 1908, he was further promoted 
to supervisor on the Meridian district, 
which position he held until his death. 


Burton W. Farnham, resident engineer 
in the department of the engineer of 
























January, 1937 Railway Engineering «a Maintenance 


New Rail Deserves The Best 
—UTSSTS TS 
<~,Can Be Had 





The old method of hand adzing 
ties has been outlawed on many of 
ae the major roads. Past experience 
‘eee has shown the error of laying new 
| rail on uneven ties. Permanent 
damage to rail and tie plates is 
traceable to improperly prepared 
tie seats. Uneven bearing on ties 
further has the tendency of throw- 
ing the newly laid rail out of line 
and gauge. The investment in- 
volved in rail and fastenings de- 
mands that tie seats be as near 
rfect as can ibly be obtained. 
_ “atom P Aside from tisk of rail damage, 
machine adzing of ties is essential 
from the standpoint of speed and 

Here Are the Other saving in labor expense. With three 


Nordberg Track Tools: adzing machines serving a rail-lay- 
ing gang of 160 men, there is no 















Spike Puller Track Wrench : 
Rail Grinders Rewer Jack comparison either in the cost or the 
Rail Drill Track Shifter quality of this work. 





NORDBERG MFG. CO. wisconsin 





56 


grade crossings of the New York Central, 
with headquarters at New York, died in 
that city on December 18, following ap- 
proximately 35 years service in the engi- 
neering department of the road. Mr. 
Farnham was born at Williamstown, Vt., 
in 1868, and was graduated from Norwich 
university in 1891. Following approxi- 
mately 10 years service in the office of 
the city engineer of Lowell, Mass., Mr. 
Farnham entered the employ of the New 
York Central on February 11, 1902, as a 
rodman. Later he was appointed level- 
man and then transitman, and in 1905 he 
became general inspector in the construc- 
tion department, with headquarters at 
Schenectady, N. Y. In 1910, he was pro- 
moted to resident engineer at Rochester, 
N. Y., and in 1917, he was again promoted 
to assistant district engineer, with head- 
quarters at Albany, N. Y. In 1918, Mr. 
Farnham was appointed assistant engi- 
neer at Buffalo, N. Y., and in 1922, he 
became resident engineer on the Hudson 
River Connecting Railroad, with head- 
quarters at Selkirk, N. Y. In 1926, he 
was appointed district engineer on the 
Middle division of the Lines Buffalo and 
East, with headquarters at Albany, and 
in 1929, he became resident engineer in 
the office of the engineer of grade cross- 
ings, which position he held at the time 
of his death. 


J. J. Vail, special engineer in the con- 
struction department of the New York 
zone of the Pennsylvania, with headquar- 
ters at Newark, N. J., died on December 
2, 1936, following approximately 38 years 
of service in the construction department 
of that road. Mr. Vail was born at Rah- 
way, N. J., on September 14, 1877, and 
was graduated from Rutgers university in 
1902, with the degree of B.S. in C.E. He 
began his railway career on December 7, 
1898, as a levelman on the Pennsylvania, 
and on May 1, 1901, he was promoted to 
transitman. On July 1, 1918, he was pro- 
moted to assistant engineer, and on Au- 
gust 1, 1928, he was promoted to engineer 
of construction, New York zone. On Oc- 
tober 1, 1931, Mr. Vail was appointed as- 
sistant engineer, and on September 1, 
1933, he was made special engineer, New 
York zone, which position he held at the 
time of his death. During the last 10 
years or more, Mr. Vail had been con- 
nected with some of the more important 
construction projects carried out on the 
New York zone of the road, including 
the road’s large lift-span bridge over the 
Hackensack river in New Jersey, and its 
extensive passenger station improvements 


at Newark, N. J. 


George C. Cleveland, who retired in 
1924 as chief engineer of the New York 
Central, West of Buffalo, with headquar- 
ters at Cleveland, Ohio, died on December 
15. Mr. Cleveland was born on March 8, 
1854, at Dover, Mass., and first entered 
railway service in 1873 with the Provi- 
dence & Springfield (now part of the New 
York, New Haven & Hartford), serving 
as a rodman and instrumentman. From 
1874 to 1879 he was in the service of the 
city of Boston, Mass., in an engineering 
capacity. At the end of this period, Mr. 
Cleveland entered private engineering 
practice at Newton, Mass., and in 1880 he 
entered the service of the Mexican Cen- 
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tral, where subsequently he became prin- 
cipal assistant to the chief engineer. In 
1891, after spending six years in private 
practice in Los Angeles, Cal., Mr. Cleve- 
land entered the service of the Lake 
Shore & Michigan Southern (now New 
York Central) as principal assistant en- 
gineer, serving in this capacity until 1901, 
when he was made assistant chief engi- 
neer of the Lake Erie & Western (now 
part of the New. York, Chicago & St. 
Louis). In 1905 he returned to the L. S. & 
M. S. as assistant chief engineer, being 
promoted to chief engineer at Cleveland, 
Ohio, in 1912. When the L. S. & M. S. 
was absorbed by the New York Central 
in 1915, Mr. Cleveland continued as chief 
engineer at Cleveland, retiring in 1924. 


Porter Allen, chief engineer mainte- 
nance of way of the Western region of 
the Pennsylvania, with headquarters at 
Chicago, died at his home in Winnetka, 
a suburb of Chicago, on December 12, 
following an illness of several months. 
He was born at Williamsport, Pa., on 
August 15, 1880, and graduated from La- 





Porter Allen 


fayette College in 1902. He entered the 
service of the Pennsylvania on June 21, 
1902, as a rodman in the office of the 
principal assistant engineer at Williams- 
port, Pa. In August of the same year Mr. 
Allen was transferred to Elmira, N.Y., 
being advanced to transitman at Altoona, 
Pa., in 1905. On March 10, 1906, he was 
promoted to assistant supervisor and on 
August 1, 1911, he was appointed super- 
visor at Uniontown, Pa. From May 1, 
1915, to September 16, 1918, Mr. Allen 
served in this capacity on the Buffalo 
division at Olean, N.Y., and on the Mid- 
dle division, then being promoted to divi- 
sion engineer of the Cleveland and Pitts- 
burgh division of the Central region, with 
headquarters at Cleveland, Ohio. In 1923 
he was appointed superintendent of the 
South Bend division, with headquarters 
at Logansport, Ind., being transferred to 
the Norfolk division, with headquarters 
at Cape Charles, Va., in the following 
year and thence to the Eastern division 
of the Central region, with headquarters 
at Pittsburgh, Pa. in September, 1926. 
On June 1, 1927, he was promoted to 
chief engineer maintenance of way of the 
Western region, with headquarters at 
Chicago, which position he held until his 
death. 
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Supply Trade News 





General 


The Wood Preserving Corporation has 
moved its Boston, Mass., sales office to 
its plant at Nashua, N. H. 


Sika, Inc., has moved its office from 
the Grand Central Terminal building to 
330 W. 42nd street, New York City. 


Upon the affirmative approval of ap- 
proximately 95 per cent of all the cred- 
itors of the Roberts & Schaefer Company, 
Chicago, the U.S. District Court in that 
city approved the plan of reorganization 
of this company on December 22. 


Personal 


J. E. Mahoney, representative of the 
P. & M. Company, Chicago, has been 
promoted to Chicago district sales agent. 


James A. Drain, Jr., eastern repre- 
sentative of Sperry Products, Inc., Brook- 
lyn, N. Y., who has been associated with 
the development and operation of the 
transverse fissure detector equipment of 
that company since its inception in 1927, 
resigned, effective December 12, to be- 
come president of the Stefco Steel Com- 
pany, Michigan City, Ind., manufacturers 
of pre-fabricated standard steel buildings. 


Charles A. Alden, chief engineer, frog 
and switch division, Bethlehem Steel 
Company, retired at his own request on 
November 30. In addition to his work 
with the steel company, Mr. Alden has 
long been active in the work of the Man- 
ganese Track Society and the Track 
Committee of the American Railway En- 
gineering Association in developing 
standards for open-hearth and manganese 
track work. 


J. A. Krugler has been appointed gen- 
eral sales manager of the Taylor-Whar- 
ton Iron & Steel Company, High Bridge, 
N. J., effective December 1, to succeed 
J. C. Taylor, Jr., resigned. Mr. Krugler 
was born in Pottstown, Pa., and attended 
Rensselaer Polytechnic Institute. For the 
last 12 years he has served the Taylor- 
Wharton Iron & Steel Company as sales 
engineer. Previous to his connection with 
this company his experience was in rail- 
road and mining engineering. 


At a meeting of the board of directors 
of the Timken Roller Bearing Company, 
Canton, Ohio, on December 5, Frederick 
J. Griffiths resigned as a director and as 
president and director of its wholly- 
owned subsidiary, the Timken Steel & 
Tube Company. William E. Umstattd, 
president of the parent company, was 
elected also president of the subsidiary 
and H. H. Timken, Jr., previously a vice- 
president of the Timken Steel & Tube 
Company, was made its executive vice- 
president, in addition to his present duties 
as vice-president and director of the 
Timken Roller Bearing Company. W. 
Robert Timken was elected a director of 
both companies. 



































The railways are coming back. 1936 
was their best year since 1931. 


Operating revenues increased 16%, 
—net railway operating income rose 


$145,000,000 or 29%. 


Expenditures for roadway mainte- 
nance and improvement increased 


$62,000,000 or 16°, last year. 


And purchases from manufacturers 
increased 80°/, or from $402,000,000 
in 1935 to $712,000,000 in 1936. 


- Equally important, both earnings and 
expenditures increased progressively 
during the year. 


RAILWAY ENGINEERING 


READ BY MAINTENANCE OFFICERS OF ALL RANKS 


The Dawn of a Brighter Day 





Still greater increases are in prospect 
for 1937. 


The largest programs in years are 
now in the making; materials and equip- 
ment are being selected. Old standards 
are being revised; new materials stud- 


ied. 


The men who are making the deci- 
sions are widely scattered, many almost 
inaccessible. 


Are you reaching these men with the 
story of your products? 


Are you presenting this story through 
the medium that reaches practically all 
of them regularly and is welcomed by 
them? 


AND MAINTENANCE IS 

















58 Railway Engineering «4 Maintenance 


January, 1937 





WHARTON Solid Manganese GUARD RAIL 


The experience of leading roads proves conclusively the economy of full 


weight, weldable WHARTON Guard Rail. No breakage occurs because 





Rail Bound Frogs 
Solid Manganese Steel Frogs 
Self Guarded Frogs 


Switches —- Open Hearth and 
Manganese Steel Tipped 


Bridge Rails 
Special Layouts 
TIMANG Welding Rod 











TAaYLOR-WHARTON IRON AND STEEL COMPANY 


of the substantial and uniform sections .. 


a simple welding procedure with TIMANG.. 


HIGH BRIDGE, NEW JERSEY 


PLANTS AT HIGH BRIDGE, N. 


BOSTON, MASS. » CHICAGO + CLEVELAND » HOUSTON + NEWYORK,N.Y. + PHILADELPHIA + PITTSBURGH +» SAN FRANCISCO + SCRANTON, PA. 


Offices: 


.and repairing or building up is 


.a welding rod developed 


especially for welding TISCO Manganese Steel. Full weight, of uniform 
metal structure and exacting fit and finish, WHARTON Guard Rail will cut 


your costs in any yard location, Ask for full details. 





J.— EASTON, PA. 



















Sent f 
10 days’ FREE exam- 
ination. 








226 pages, 44 illustra- 
tions, cloth 6x9 inches 
$2.00 postpaid. 







Your Best Bet 


The thinking man never dis- 
regards the practical value of 
reading such books as “Road- 
way and Track.” This book 
covers in a sentence facts that 
theorizing would stretch to a 
page. 

This condensation has per- 
mitted the author to do what 
few have done previously— 
make the least demand upon the 


reader’s time in giving him the 
meat of modern maintenance 
practice. 

Your best bet is “Roadway 
and Track” if you want facts 
you can apply to your own 
work. 

You may keep this book for 
10 days’ examination without 
cost. 

Send for a copy today. 


Simmons-Boardman Publishing Corp. 


“The House of Transportation” 


30 Church Street 


New York, N. Y. 























ios for precise work. 





opular with Engineers and others requiring a sturdy 


The "Wolverine" is an engineers pattern |/, inch heavy line, readily detached from 
reel and supplied with improved pattern end rings. 


Compact and substantial metal disk reel. 
Send for Catalog 


THE COFAIN i” GLE C: a. Saginaw, Mich., U.S.A., 106-110 Lafayette St., New York 


Lock handle. 
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MULE-HIDE 


IS HAPPY TO ANNOUNCE 
A NEW LINE OF ASPHALT SHINGLES 
KNOWN AS 


COR-DU-ROY 


Mule-Hide COR-DU-ROY Shingles will be manufactured in the popular 
Hex & Square Tab Shingles. They offer more Quality—Style—Appearance 
and Long Service at No Premium in Price. 





Mule-Hide COR-DU-ROY Shingles represent the best roofing value in 1937. 
Write us for information and samples. 


| THe LEHON (33 COMPANY | 


44thto 45th Ston So.Oakley Ave |, Chicago, Illinois 





























A New 
50-TON 
DIESEL 








powerful. - dependable. ..economical 


car fun in oil- 
Mechanism and 


ings, runs in oil, 


GENERAL OFFICES NEW YORK, PHILADELPHIA 
BAY CITY, MICHIGAN CLEVELAND, CHICAGO 
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Mall 


—_— GRINDERS 





New MALL 5 H.P. Rail Grinder with Outrigger 
Grinding Surface Welds 


For Rail Surface, Frog, Crossing, and Switch Point Grinding, 
Drilling, and Lag Screw Driving. 

These efficient machines do fast, accurate work on all rail 
maintenance jobs. 


CONCRETE VIBRATORS 


MALL vibrators are of the internal type and are immersed 
directly into the low slump concrete. They are ideal for plac- 
ing or compacting concrete in bridges, pavements, buildings, 
walls, and floors. These units are many machines in one. The 
power unit that runs the vibrator will also operate a sump 
pump, concrete rubbing, drilling, sawing, sanding or wire 
scratch brush attachment. 
Write for descriptive literature 


MALL TOOL COMPANY 


7746 SOUTH CHICAGO AVENUE 
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Offices in all principal cities Chicago, Illinois 
PERMUTIT 
PERMUTIT oo SERVICE Recommended Books on 


Permutit internal feedwater treatment 


“FOLLOWS THROUGH’! 


When you contract with Permutit for loco- 
motive boiler feedwater treatment, you get 
more than chemicals and equipment for 
feeding. 

Our engineers are held responsible for mak- 
ing your Permutit treatment a _ success. 
They will follow through systematically 
and thoroughly to make sure that good re- 
sults not only are established but main- 
tained. 

We invite your inquiry on this basis. Ad- 
dress THE PERMUTIT COMPANY, Dept. 
F1, 330 West 42nd Street, New York, N. Y. 


Permutit 











RAILWAY ENGINEERING 
AND 
MAINTENANCE 


The list is divided into four sections: 


I. Engineering and Track—5 pages 
II. Bridge Engineering—2 pages 
III. Building Department—10 pages 
IV. Water Service—1 page 


The pages are 814 x 11 inches, mimeo- 
graphed. Free on Request—Specify sec- 
tions. 


Book Service Department 
Simmons-Boardman Publishing Corp. 


30 Church Street, New York 
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BOOKS THAT HELP 
MAINTENANCE MEN 


Track and Turnout Engineering 
By C. M. KURTZ 


Engineer, Southern Pacific Company 


maintenance of way engineers, transitmen and drafts- 
men, gives practical mathematical treatment of track 
layout and other problems. These are fully exemplified 
and worked out in detail, and illustrated with drawings 
of accepted designs for fixtures and track layouts. It 
contains original as well as a complete set of standard 
railway engineering handbook tables. All computing 
problems which may arise in track engineering are 
thoroughly treated. 
457 pages, 116 illustrations, 33 tables, flexible binding, 5x7, $5.00 


Practical Track Work 


By W. F. RENCH 


Formerly Supervisor, Pennsylvania Railroad 


A new book giving expert information on the design, 
fabrication and installation of standard railroad track- 
work. Thoroughly describes switch stands, switches, 
frogs, crossings and slip switches. 

256 pages, 110 illustrations, tables, flexible binding, 5x7, $1.50 


Roadway and Track 
By W. F. RENCH 


Packed full of practical information written on a 
background of 25 years experience. The meat of mod- 
ern maintenance practice is in this book. It is the most 
complete work on the subject. 

Second Edition, 226 pages, 44 illustrations, cloth, 6x9, $2.00 


Simplified Curve and Switch Work 


By W. F. RENCH 


Formerly Supervisor on the Pennsylvania 


This little book has practically revolutionized curve 
and switch calculation practice since its appearance 12 
years ago. The proved accuracy of its methods has 
caused them to be adopted as standard practice on 
many roads. 


Complex algebraic and geometric calculations are reduced to their 
simplest form and as nearly as possible to terms of simple arith- 
metic. Application of these calculations to the actual job is made 
plain by brief explanations. Drawings further clarify the subject 
and make the meaning of the text unmistakable. Tables of dimen- 
sions are a further help to the track foreman. 

Short cut formulae are featured. String lining and tape line lay- 
outs are fully explained. While retaining practically all of the rules 
and principles which have been tested in previous editions, changes 
have been made in several detailed features to correspond to im- 
proved designs. A flexible binding makes the new edition more 
convenient to slip in the pocket and carry on the job. 


Fourth Edition, 212 pages, 24 illustrations, 5x7, cloth, $2.00 


This new handbook for location, construction and | 





SIMMONS-BOARDMAN PUBLISHING CORP., 
30 Church St., New York. 


Please send me for 10 days’ free examination the books checked 
below. I will either remit list price or return the books within 
that time. 

0 Simplified Curve and Switch Work 


O Track and Turnout Engineering 


( Practical Track Work 
(] Roadway and Track 


Address . 
EE ON ST RO STEER 
.. RE&M 1-37 


Position ......... .. Company ........ 
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. Rough track racks the roadbed. 







Model P-16, Portable 
Stock Rail Grinder 











































Which Pocket Pays 
for Rough Trackr 


Rough track keeps away passenger traffic. 


Rough track pounds life out of rolling stock. 

Rough track limits speeds. 

Rough track impairs safety. 

Rough track costs more than it costs to smooth the track 
and keep it so by welding and grinding. Grinding is an 
economical operation with Railway Track-work Grinders. 
Wide choice of models to meet varying conditions. Going 
strong with many of America’s best railroads. Data bulle- 
tins on request. 





Model P-22—Portable Flexible Shaft Grinder, gasoline 
engine driven free hand grinder operating either a cup 
or straight grinding wheel for grinding surface welded 
joints, crossings, frogs, switch points and stock rail. One 
of many models. 


Railway Track: work Co. 


3132-48 East Thompson St., Philadelphia 





WORLD’S HEADQUARTERS 
FOR TRACK GRINDERS 
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The Original Rust Preventive 





Get Both Views of the Savings 


The long range view of the NO-OX-ID method of bridge 
maintenance reveals elimination of the heavy expenses of 
replacement of members, if not entire structures. 
OX-ID stops the loss of metal. 

The “closeup” view of the NO-OX-ID method shows 
immediate economy in eliminating expensive cleaning. 
Only loose particles of the. old coating are removed. 


NO- 


"Wes (=m? NY 
w/= 4 


NO-OX-ID “A Special” is then applied. It penetrates 

to the metal surface, seals it, and its chemical action Stops 

all pitting and corrosion. The surfaces never again re- 

quire expensive cleaning. Maintenance work may be 

greatly increased without expanding budgets. 

be applied in any color over NO-OX-ID Filler Black or 
d 


Inquiries invited. 


DEARBORN CHEMICAL COMPANY 


310 S. Michigan Ave., CHICAGO 


205 East 42nd St., NEW YORK 
Canadian Factory and Offices: 2454-2464 Dundas St., W., Toronto 

















A 


Air Reduction Sales Companvy.................... 18 
Armco Culvert Mfrs. Assn....................-.---+- 11 
B 
Barco Manufacturing Companiy.................... 63 
C 
Carnegie-IIlinois Steel Corporation............ 8-15 
Columbia Steel Company.........................--+ 8-15 
D 
Dearborn Chemical Company........................ 62 
E 
Eaton Manufacturing Co..................2.--:.---+-0-+ 2 
F 
Pamtamice-Dhoree Ge 0. ss 10 
Fairmont Railway Motors, Inc....................... 7 
Pe is is fa sce cnengcan l 
I 
Industrial Brownhoist Corp............... wackiceonanaae 
IN ii ssncticnsisiiccinstinnicbictnc lens = 13 
Ingot Iron Railway Products Co................. & f 
L 
Lelvon Commpanty,, Tire. aa cniccinccnscs-ccs astro DO 
RE IO Gig, Bin aos ecnrccrciccecceonsees 58 
M 
Maintenance Equipment Co............................. | 
Mall Tool Companv.......................2...020-- 60 


Metal & Thermit Corporation........................ fed 


ALPHABETICAL INDEX TO ADVERTISERS 





a eae TNE 55 
O 

Oxweld Railroad Service Company, The.... 6 
P 

PE hc FE icine 60 
R 

Railroad Accessories Corporation................ 3 

Railway Maintenance Corporation................ 9 

Railway Track-work Co................... pila 61 

Ramapo Ajax Corporation........................ 4- 5 

Ross and White Company........................-.- ...60 
S 

Simmons-Boardman Pub. Co......... 57-58-60-61 
T 

Taylor-Wharton Iron & Steel Co................. 58 

Timken Roller Bearing Company, The........12 

Truscon Steel Company. ............:.:..cccorsceseses 16 
U 

Union Carbide and Carbon Corp................... 6 

United States Steel Corporation Subsidi- 

I s.sshessnieaiaseniiahccigtdadltansisesctiasobdipicibciaiaiae 8-15 

United States Steel Products Company.. 8-15 
WwW 

Woodings Forge and Tool Co................ slit 53 

Woodings-Verona Tool Works.................... 53 











January, 1937 





Paint can 












Railway Engineering aa Maintenance 63 


January, 1937 


ANY KIND OF TAMPING 


Ice Chipping—An All Year Tool 


@ Here's a portable gasoline tool for tamping that 
is fast, efficient and operating at a low hourly cost. 
In spot or gang tamping the Barco Unit Tytamper 
drives the ballast under the ties with enough force 
to maintain the rails and joints at proper level. 


There is plenty of power for crib-busting and they 
are also useful in breaking and chipping ice in 


Portable—the Barco is on the job and working in 
just the time it takes the operator to carry the ma- 
chine to the job and start it. No makeready for 
cumbersome auxiliary power plant. 


Specify BARCO Unit Tytampers and get SPEED, 
POWER, PORTABILITY and LOW COST OPERA- 
TION. Our Bulletin No. 651 gives more informa- 


terminal switches and cross-overs. tion. Write for it. 


BARCO MANUFACTURING CO., 1805 W. Winnemac Avenue, Chicago, Illinois 
THE HOLDEN CO.., Ltd., in Canada: Montreal — Moncton — Toronto — Winnipeg — Vancouver 


BARCO UNIT TYTAMPERS s8ARCO 
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VERYONE is pleased with the Thermit 
welded, continuous rails installed in two 
tunnels on the Northern Pacific last summer. 
The only complaint has been a facetious one 
from the locomotive engineers. In passing 
through one of the tunnels, it is necessary to 
pick up speed for a grade at the other end. 
Formerly, the tempo of the clicking rail joints 
gave an excellent clue to running speed. With 
the rail joints eliminated, however, the engi- 
neers have had to find other means of judging 
their rate of travel. 
Quiet operation is the outward indication 
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of the underlying reason why long welded 
rails provide such remarkable economies. 
With no rail joints for wheels to pound, joint 
maintenance is banished. Frequent track 
lining and surfacing become unnecessary, 
Rail life, it is estimated, is increased 25% to 
40%. Wear and tear on rolling stock and 
motive power are reduced. 

Thermit Rail Welds can be installed by your 
own track forces at little higher cost than 
ordinary rail joints. But, the first cost is the 
last cost. It will pay you to investigate. Write 
for the complete story. 
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METAL & THERMIT CORPORATION, 120 BROADWAY, NEW YORK, N. Y. 
ALBANY + CHICAGO - PITTSBURGH + SO. SAN FRANCISCO + TORONTO 








